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FERRANTI 


STAND No 679 


Style ‘A’ panel instruments . Types CF and NF miniaturised switchboard instruments . DEF 62 hermetically sealed instruments . Power 
Transducers . Commercial Grade Electronic Summation Metering .Load Demand Control System. Miniclip 8-range Clip-on Volt- 
Ammeter . New range of Classic instruments . Low torque multi-gang types 11 and 20 precision potentiometers including two improved 
designs in synchro sizes 08 and 11. New range of carbon film potentiometers . 200 and 300 series encapsulated Logical Circuit 
Elements . Stabilized Power Supplies - Solid State Digital and Analogue Circuits . Advanced Semiconductor Devices . C.R. Tubes and 
Valves for Military and Industrial Applications . Microwave Valves - Getter lon Pumps . Ceramic-Metal Seals . Hermes, a small, fast 
computer with almost unlimited growth potential and versatility . A commercial digital data link for transmitting data over conventional ~ 
telephone lines . Demonstration model warehouse designed to show the ability of the Ferranti Argus 100 Process Control Computer. ~ 
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First into the Future 


FERRANTI LTD. Head Office and Works: HOLLINWOOD, LANCS. Tel: FAllsworth 2000 
FG427/2 
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along the international highway 
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AvoMeter 


MODEL Mk IE 


4 OTHER NEW FEATURES: 
Fused ohms circuit provides increased Improved temperature coefficient over whole 
protection against inadvertent overload. range. Now measures up to 400 amps d.c* 


Write for fully descriptive leaflet 


© EL. KX WD avocer House, 92-96 VAUXHALL BRIDGE ROAD, LONDON, 8.W.1. Victoria 3404 (12 lines) = FR 
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i CICKER 


TREAD NO FURTHER!!! 


We've yet to hear of a company that meets 
orders faster than Newmarket Transistors Ltd. 
As transistor specialists we make a point of 
having our complete NKT 400 power and 
NKT 300 Intermediate power range in stock, to 
meet your immediate requirements. Really big 
orders require time, naturally — but not as 
much as you might think. Try us, and see. 


DENMARK: Oskar. Pade, 4 Ingersvej Charlottenlund, Copenhagen. 


y be we P/P AMP 
Pa fa a a 
Pt at [sor [a es [aoe o_o 
rar] ee [tr as [oe 


Data sheets for all types from NEWMARKET TRANSISTORS LTO 


(P.T.B) EXNING ROAD, NEWMARKET. Tel : Newmarket 3381 


FINLAND: Insinooritoimisto Pluton, Kirstinkatu, 8A Helsinki 12. 


SWEDEN: Forslid & Co. A B., Radmansgatan 56, Stockholm. NORWAY: Sigurd Freiring, Lilletorvet, |, Oslo. 
8WW—007 FOR FURTHER DETAILS. 


May, 1964 


So easy to build 
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4 

* Professional Specification and styling. 

* “YY” sensitivity 10 mV. r.m.s. per 
- bandwidth 3 c/s to 5 Mc/s. 

%& Frequency compensated 
x10, x 100. 

* Time-base 10 c/s-500 kc/s in 5 steps. 


l 
l 


has in T/B range. 
fom at 96 et pe ps es BA 
6 W STEREO AMPLIFIER KIT 


Model. S-33 


A versatile high-quality 
self-contained STEREO 
MONAURAL Amplifier 
with adequate output for a living room. Can 
be used to convert a favourite (monaural) 
radiogram into a stereo-radiogram. 3 watts 
per channel: 0.3% distortion at 2.5 w/chnl.; 

20:dB N.-F.B., inputs for Radio (or Tape) 
and Gram., Stereo or Monaural; Ganged 
controls. Sensitivity 200 mV. £13 7 6 


6 W HI-FI STEREO AMPLIFIER 
KIT Model S-33H An_ inexpensive 
stereo-mono am- 
plifier with the high sensitivity necessary for 
lightweight miniature ceramic pick-ups 
(e.g., Decca Deram). De luxe version of the 
S-33 with attractive two-tone 
grey Perspex panel. £1 5.1 7.6 


5 W HI-Fl MONO AMPLIFIER 


KIT Model MA-5 
A __ low-priced genera! 
purpose Hi-Fidelity am- 


plifier based on the popular 
S-33 and intended for those 
who do not require a stereophonic system. 


Separate bass and treble controls. Gram and 
Radio inputs. Suitable for most crystal 
pick-ups. A printed circuit 


simplifies construction. £1 0.1 9.6 


H!-Fl SINGLE CHANNEL 


AMPLIFIER KIT Model MA-I2 


A compact high fidelity 
power amplifier (including 
auxiliary power supply), 
12 watts output. Wide 
frequency range and low 
distortion. A variable 
sensitivity control is fitted * 
enabling it to be used 
with an existing amplifier in a stereophonic 
system. Other applications include sound 
reinforced systems, transmitter modulators, 
for use with tape recorders, also as a general 


purpose laboratory amplifier. £11.18.0 


STEREO-HEAD BOOSTER KIT 
Model! USP-I 
Hi-Fi Stereo Pre-amplifier for low-output Hi-Fi 


P.U.s Input 2 mV. to 20 mV. Output adjust- 
able from 20 mV. to 2 V. 40-20,000 c/s. Also 


suitable as low-noise 
R.C.-coupled amplifier. £7.7.6 


STEREO CONTROL UNIT KIT 
Model USC-I 
Incorporates all worth- 
while features for high 
fidelity stereo and mono. 


input attenuator 


* Two extra switch selected pre-set sweep frequencies 
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So easy to use 
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DAYSTROM 


~~ New! 5” Flat-face GENERAL PURPOSE OSCILLOSCOPE Model 10-I2U-~e~-—¢# 
An outstanding ’scope 


with high sensitivity 
* Time-base output approx. 10 V. peak to peak. 
¥%& Built-in ! V. calibrator. 
% Facility for ‘‘ Z”’ axis modulation. 
% Electronically stabilised power supply. 


_ %& Comprehensive 56-page construction and operation 
manual. 


cm. at I ke/s 


xt, 
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MONO CONTROL UNIT KIT 
Model UMC-.-] 


Ideal for use with MA-12 
or similar amplifier. Out- 
put 0.25 v. Send for full 


details. £8.1 26 


This outstanding, versatile oscilloscope with its 
professional features, fulfils many laboratory and 
service requirements. Two circuit boards and 
wiring harness ensure professional wiring, easy 
assembly and consistant performance. Front panel, 
satin chrome and charcoal grey. Black knobs with 
spun aluminium inserts. Cabinet charcoal grey. 
Power req.: 200-250 V. A.C. 40-60 c/s. 80 watts. 


HI-Fl STEREO AMPLIFIER KIT 


oni Sze 8% wide x 14 high x I7in. deep. Net Model'S-99 
Kit £32.12.6 | Assembled £41.10.0 5 Gives, '8 \w. output (9 


per channel with 0.2 per 
cent. distortion at 9 w. per 
channel). It has ganged controls. STEREO/ 
MONAURAL gram., radio and tape recorder 
inputs and push-button selection as well as 
many other first-class features well above 
its price range. In grey metal cabinet with a 
golden surround and Perspex panel. Also 
ultra-linear push-pull output. 


aes 5 ee ee 
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PUBLIC ADDRESS 
AMPLIFIER KIT Model PA-! 


This is a multi-purpose, high output, 
compact unit suitable for vocal and 


New! 


instrumental groups, guitars, elec- - bt u 
tronic ae ria & inputs for Printed circuit construction. £27.19.6 
guitars, mics., record players. Has 
many features found only in expen- HI-Fl SPEAKER SYSTEM KIT 
sive equipment, i.e., 50 watt R.M.S. Model SSU-] , 
‘ (100 watts pk.) output, two heavy ' 

duty speakers. ‘!Magic Eye’’ vol. indicator, variable Pee eee at Pa 

tremolo, el t cabinet. ! € white. 

rts ate Aa £54.15.0 Frequency response is 


Send for full details. 


**MALVERN ” HI-Fl EQUIPMENT 
CABINET KIT 


AN ATTRACTIVE CABINET in 
modern style designed to house 
all your Hi-Fi equipment (including 
tape deck and full-sized transcription 
record player). The cabinet parts 
are veneered and pre-drilled, with 
edging in Panoplex plastic strip for 
ease of finishing. Complete with 
everything you need for assembly, including screws, 
hinges and even a padsaw! Left “in the white’’ for 


finishing to choice. £18 1 0 


Size 39% x 32 x 21Zin. 
** GLOUCESTER ” HI-FI CABINET KIT 


Will accommodate: Tape Deck and/or 
Record Player, F.M. Tuner and Stereo 


40-16,000 c/s. Power rating 
25 watts. Matched speaker 
units 8in. high flux (12,000 
lines) with hyperbolic cone 
and 4in. wide angle dis- 
persion type for higher 
frequencies. 

With legs £11/12/-. 


£10.17.6 


‘* COTSWOLD ” SPEAKER 
SYSTEM KIT 


This acoustically designed 
enclosure measures 26 x 23 
x 143in., and houses a spec- 
ial I12in. bass speaker with 
2in. speech coil, elliptical 
middle speaker together 
with a pressure unit to 
cover the full frequency range of 30-20,000 c/s. 


ee Amplifier. For those with limited floor !ts polar distribution makes it ideal for really 
: space speaker systems can be housed Hi-Fi Stereo. Delivered complete, with 
OPEN at each end. For this purpose a speakers, cross-over unit, level control, 
loudspeaker kit comprising two 4in. plus 8in. speaker Tygan grille cloth, etc. Left ‘in the white’ 
systems, balance unit, speaker grille, cutting template, for finish to personal taste, all parts are 
padsaw and mounting details are also available. Neutral pre-cut and drilled for ease of £23.4.0 
hardwoods have been carefully selected so that the assembly, ae 
finished product can be stained and polished to individual 


Push- button selection, accurately matched 
ganged controls to +1 dB. Negative feedback 
rumble and variable low-pass filters. Printed 
circuit boards. Accepts inputs from most 


tape-heads and any stereo or 
mono pick-up. £1 9.1 0.0 


All Heathkit models are available ASSEMBLED and TESTED. 


+++++++++ DAYSTROM 


DEPT. W.W.5, GLOUCESTER, ENGLAND 


MANUFACTURERS OF THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 
Sp 


» 


member of the Daystrom Group. 


4 


choice. There is storage space for records, etc., also for ** COTSWOLD M.E:S.” 
amplifiers. Dimensions: length 46in., height 30in., cos 
Mepch 2lin: : SPEAKER SYSTEM 
Mk. I for Tape Deck or Record Player ......... £17 3 6 KIT 
Mk. H for both T/D and R/P 2 ....-.2..cc0.ceeseess £18 10 O = pe rieee ' 
his model, based on the stand- 
@® INTERNATICNAL MAIL ORDER SCHEME @ ard 'Cotswold, measures only 
Covering the American Heathkit range 36in. high, 164in. wide by 1I4in. 


of 250 models 
Direct from U.S.A. to your U.K. address. Illustrated 
American catalogue and full details can be obtained 
from us for I/- post paid. 


Prices on request. 


8WW—008 FOR FURTHER DETAILS. 


deep. Particularly recommended 
to those who require the best 


results in small £23.4.0 


rooms, 


@ Deferred Terms available on all orders above £10 @ 
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New! De Luxe 
6in. VALVE VOLTMETER KIT 
: Model IM-I3U 


Modern: styling. Extra 
features. The _ ideal 
VVM for the Electronic 
ce = Engineer. 6in. Ernest 
Wes » Turner 200uA meter 
: sy = with multi-coloured 
scales. Unique gimbal bracket allows bench, shelf or 
wall mounting. Measures A.C. (r.m.s.), D.C. volts 
0-[.5, 5, 15, 50, 500, 1,500. Resistance to IMQ and 
centre-zero dB scale. Vernier-action zero and ohms 
adjustment. Roller-tinned printed circuit. High 
input resistance 4 ee SNe assembly and 
Operation manual. Size 5 x 12+! x 43in. 
Complete with test prod and leads. £18.18.0 


ELECTRONIC SWITCH KIT Model 
(Oscilloscope Trace Doubler) S-3U 


This extremely useful, low priced 
device will extend the use of 
your single-beam oscilloscope for 
duties otherwise only. in ‘the 
province of the double-beam tube. 
In short, at a nominal cost, the 
Heathkit model S-3U will give 
you the advantages of a double 
; (or other multiple) beam ’scope, 
while retaining all the advantages of your present 
single-beam instrument. Y 

Hitherto an electronic switch of this nature, permit- 
ting the simultaneous observation of two signals on the 
screen of a single-beam C.R.T. oscilloscope, has cost 
nearly as much as the ’scope itself. £1 91 8.0 


RESISTANCE-CAPACITANCE 
BRIDGE KIT Model C-3U 
Measures capacitance IOpF. to 
1,000uF., resistance 100Q to 5 meg. 
ohms and power factor, 5-450 V. 


test voltages. Safety £10.10.0 


switch provided. 


MULTIMETER KIT 
Model MM-iIU 


Provides wide voltage, current, resistance and dB 
ranges to cover hundreds of applications. Sensitivity 
20,000 ohms/volt D.C. and 5,000 ohms/volt A.C. 
Banners oa 2 Peete vy. A.C. and D.C.; 0-150uA 
to 15 A. D.C.; 0.20 to 20MQ. 

4tin. 50uA meter. £12.18.0 


AUDIO SIGNAL GENERATOR KIT 
Model AG-9U 


10 c/s to 100 kc/s, switch selected. 
Distortion less than 0.1%. 10 v. 
sine wave output metered in 
volts and dB’s, 


AUDIO VALVE MILLIVOLTMETER 
KIT Model AV-3U 
Very sensitive. High stability. I mV to 300 V. A.C, 


10 c/s to 400 ke/s, £1 6.1 0.0 


AUDIO WATTMETER KIT 
Model AW-1U 


This popular meter is used in many record- 
ing studios and broadcasting stations as 
a monitor as well as for servicing purposes. 
Dissipation rating up to 25 w. continuous. 


50 w. intermittent. $1 7.5.0 


£22.10.0 


WIRELESS WORLD 


DAYSTROM 


New! ‘OXFORD’ Dual-wave 


LUXURY 
TRANSISTOR 
PORTABLE 
RADIO KIT 
Model UXR-2 


Ideal for use as a domestic, car or personal 
receiver. Please send for full details. 


£14.18.0 


HI-Fl F.M. TUNER KIT 


Tuning range 88-108 
Mc/s. Flywheel tuning. 
Attractive Plastic 
Front Panel in two- 
tone grey with golden : 

trim surround and motif. Thermometer 
type visual tuning indicator. Pre-aligned. 
I.F. transformers. Three I.F.. stages. 
Wide-band low distortion Ratio Detector. 
R.F. Unit, wired, tested and pre-aligned, 
Printed circuit for I.F. Amplifiers and 
Ratio Detector. Built-in power supply. 
Output sockets for stereophonic adaptor 
(for stereo transmission when available), 


TUNER UNIT Model FMT-4U with 10.7 
Mc/s. 1.F. output £2.15.0 (inc. P.T.). 

1.F. AMPLIFIER and Power Supply Model 
FMA-4U complete with case and valves. 
£13.3.0. | Sold separately. 


Total £15.18.0 


A.M./F.M. TUNER KIT 


Tuning range 88-108 Mc/s. (FM) 16-50, 
200-550, 900-2,000 m. Flywheel tuning. 
Attractive Perspex front panel in two- 
tone grey with golden trim. Thermo- 
meter type tuning indicator, pre-aligned. 
I.F. transformers. Switched wide and 
narrow AM bandwidths. 


TUNING HEART Model AFM-T1 £4.13.6 
(inc. P.T.). L.F. AMPLIFIER and Power 
Unit Model AFM-A1. Complete with metal 


cabinet and valves £21.16.6 
Sold separately. Total £26.10.0 


TRANSISTOR PORTABLE 
UXR-I 


RADIO KIT Mode 


Presented in elegant , 
real hide case with 
tasteful gold relief. 


Can be assembled in 
4 to 6 hours and you 
have a set in the top 
flight of transistor por- 
tables. Pre-aligned I.F. 


transformers, printed circuit and a 
Jin. x 4in. high-flux 
speaker. £1 2.1 1 0 


4-wave TRANSISTORISED 
PORTABLE RADIO KIT 
Model RSW-I 


Using 7 latest type 
transistors and three 
diodes this highly sen- 
sitive set is specially 
designed for Short and 
Medium wavebands 
(200-550, 90-200, 20- 
40 and II-I6 m.). 
In solid leather case 
fitted with retractable 


whip aerial. £1 9.17.6 


TAPE DECKS are ayailable as ‘‘ pack- 
aged deals’? with other equipment. 
Details on request. 


"4,000 peak to peak. Resistance measure- 
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VALVE VOLTMETER KIT 
Model V-7A 


The world’s most popular valve volt- 
meter, with printed circuit and | per cent. 
precision resistors to ensure consistent 
laboratory performance. It has 7 voltage 
ranges measuring respectively D.C. volts 
to 1,500 and A.C. to 1,500 r.m.s. and 


ments from 0.1 ohm to 1,000 megohms 5 
with internal battery. D.C. input impedance is |] meg- 
ohms and dB measurement has a centre-zero scale. 


Complete with test prod, leads 
and standardising battery. £13.18.6 


HIGH VOLTAGE PROBE KIT 
Model HV-336 


Extends measurement up to 30,000 v. D.C. with neg. 
ligible circuit loading. A special High Stability 1,090 
megohm resistor gives a multiplication factor of 100X 
when used with a valve voltmeter of I! megohms 
input impedance such as the V-7A. £2.19.6 


R.F. PROBE KIT Model 309-CU 
This complete probe kit will extend the frequency 
range of the V-7A Valve Voltmeter to 100 Mc/s and 
will enable useful voltage indication £1 13 6 
to be obtained up to 300 Mc/s. ale 


POWER SUPPLY UNIT KIT 
Model MGP-| 


Compact, general purpose unit 
suitable for F.M. Tuners, Tape 
Recording Amplifiers and general 
laboratory use. Input 100/120 v., 
200/250 v., 40-60 c/s. Output 
6.3 v. 2.5 A. A.C.; 200, 250, 270 v. 


120 mA. max. £5.2.6 


D.C. 
DECADE CAPACITOR KIT 


Model DC-! 
Capacity values 100upF to O11 IF in 100..F steps. 
Precision silver-mica capacitors and minimum loss 
ceramic wafer switches ensure 
high accuracy. £7.5.0 


DECADE RESISTANCE BOX KIT 
Model DR-IU. Range 1-99,999Q in 1Q steps. Ceramic 
switches throughout. Current rating from 500 mA 
to 5 mA according to decades in circuit. Polished 
wooden cabinet supplied complete ......... £10 8 @ 


R.F. SIGNAL GENERATOR KIT 
Model RF-IU 


Provides extended frequency cover- 
age on six bands from 100 kc/s. 
100 Mc/s on fundamentals and up 


to 200 Mc/s on 

mons 813,8.0 
23in. SERVICE OSCILLOSCOPE 

KIT Model OS-I 


Light, compact, portable for service 
engineers. Printed circuit board for 
easy construction. Weight 104 Ib. 


Size 5in. x Bin. x £21.18.0 


14tin. long. 


CAPACITANCE METER KIT 
Model CM-I1U 


This Direct-Reading Capacitance Meter is a very low 
priced, time-saving instrument which is $0 useful 
that it should be part of the general . 

equipment of évery electronic laboratory 
and production line. Easily built in a 
few hours.  0-l0QupuF, 0-1,000.uF, 0- 
0.01uF, 0-0.luF. The meter has 44in. scale 
and can be used by an unskilled operator 


alter 2. few minutes: £15.15.0 


instruction. 


® Deferred Terms available on all orders above £10 e@ 
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AMATEUR TRANSMITTER KIT 
Model DX-40U . 


Covers all amateur bands from 
80 to 10 metres, crystal con- 
trolled. Power input 75 watts 

sai C.W. 60 watts peak controlled 
carrier phone. Output 40 watts to aerial. Provision 


for V.F.O. Filters minimise T.V. 
interference. £33.1 9.0 


SINGLE SIBEBAND ADAPTER KIT 


Model SB-lOU 


May be used with most A.M. 
transmitters with certain  pro- 
visions. Allows full use of existing 
equipment for SSB facilities. Band 
coverage: 80, 40, 20, 15, 10 m. 
Unwanted sideband suppression: 
better than 30 dB. Carrier sup- 
pression: better than 40 dB. Power 
requirements: 300 v. D.C. 85 mA 
(average), 30 mA (standby), 140 mA (transmit). 
63 v. A.C., 3.5 A. Meter: 24in. Scale edge reading, 
200uA movement, indicates carrier null and relative 


power output. Cabinet Ilin. high 
x Bin. wide x 143in. deep. £39.5.0 


AUDIO SINE-SQUARE WAVE 
GENERATOR KIT. Model AO-1U 


Covers 20 c/s to 150 kc/s in four ranges with choice 
of sine or square waves. The latter up to 50 kc/s. 
Output 10 y. max. and distortion less than 1% 


Ideal for audio testing. £14, 15. 0 


Size 94 x 64 x 5in. 
GRID-DIP METER KIT Model GD-1IU 


Functions as oscillator or ab- 
sorption wave meter. With 
plug-in coils for continuous 
frequency coverage from 1.8 Mc/s 


to 250 Mc/s £10.19.6 


Additional Plug-in Coils Model 341-U extend 
coverage down to 350 kc/s. With dial correlation 
curves, 17/6. - 


TRANSISTOR INTERCOM. KITS 
Models XI-IU and XIR-1U 


Ideal for home or business use. Up to five remote 
stations can be operated with each Master. The 
Master unit can call any one, any combination, or all 
five Remote stations and any Remote station can call 
the Master. A private cal] to any Remote station 
cannot be interrupted or overheard by any other 
while a conversation is in progress. Any Remote 
station can talk to any one or all others provided the 
Master is manned. These kits have been designed 
for easy construction and high performance. 
The mahogany veneered wooden cabinets are supplied 
completely assembled and finished. The Master unit 
has a 4-transistor amplifier and is operated by an in- 
ternal-9 v. battery riers une Remote units. Batteries 
are not included with the Kits. 
Model XI-IU (Master) £10.19.6 
£4.7.6 


Model XIR-IU (Remote) 


By arrangement with RECORD HOUSING we 
can now supply you with any one of their large range 
of fully finished Equipment Cabinets. May we send 
you details? 


TAPE AMPLIFIER KITS Model TA-IM 
TA-IS £25.10.0 TA-IG £6.15.0 
TELEPHONE AMPLIFIER KIT Model TTA-1 


£19.18.0 


For Home, Offlce or Shop............seee0s £7.9.6 
ELECTRONIC WORKSHOP KIT Model EW-1 
Makes over 20 experiments..............+ £7.13.6 
TRANSISTOR RADIO KIT Model UJR-1 
‘ An ideal introduction to radio............ £2.7.6 


_ Additional Amplifier Stage UJR-IS 16/6 extra. 


WIRELESS WORLD 


DAYSTROM 


AMATEUR BANDS 
RECEIVER KIT Model 


This receiver is de- 
signed as an ideal 
economically priced 
fixed station, port- 
able or mobile re- 
ceiver covering the 
amateur bands from 160-10 m., each 
band separately calibrated on a large 
illuminated slide-rule dial. Approx. 5in. 
bandspread on each band. 

Features: Signal strength (tuning) ‘S’ 
meter, front panel dial calibration control, 
provision for a 100 kc/s calibrator, tuned 
R.F. amplifier stage, half-lattice filter, 
adjustable noise limiter. Excellent 
electrical and mechanical stability. 
Frequency coverage: 160, 80, 40, 20, 
15, 10 metre bands. I.F. 1620 ke/s. 
Sensitivity: 2u4V for 10 dB S/N, image 


RA-I 


rej. 40 dB. Power requirements: 110- 
240 V. A.C. 40-60 c/s. (Provision for 
external P.S. for mobile use). Size 


13Zin. wide x 6tin. high x 10Zin. deep. 
Write for specification leaflet. £39.6.6 


** MOHICAN ” 
GENERAL COVERAGE 
RECEIVER KIT : 
Model GC-IU 


This fully  tran- 
sistorised receiver 
includes 4 piezo-electric transfilters. 
Ideal for fixed or portable use. The R.F. 
“front end ’’ is supplied as a pre-aligned, 
pre-assembled unit. Features include: 
10 transistor circuit, printed circuit board, 
telescopic whip aerial, tuning meter, 
large slide-rule dial, Frequency coverage: 
580 kc/s to 30 Mc/s in 5 switched bands. 
Electrical bandspread on the Amateur 
bands 80-10 m. Size 6Zin. x 12in. x 10in. 
Powered by two 6 v. dry batteries (not 


supplied). Please write £37 17 6 


for full specification. 


STABLILISED POWER PACK 
Models MSP-IM and MSP-I1W 


Specially recommended 
for industrial and labo- 
ratory use, meeting 
the need for a reliable 
and versatile stabilised 
power pack capable See 
of a very high per- me 

formance. Input 200-250 v., 40-60 c/s., 
A.C., fully fused. Outputs: H.T. 200- 410 
vy. D.C. at 20-225 mA in 3 switched 
ranges. Unstabilised A.C., 6.3 v. at 4.5 A. 
centre-tapped. Two 3in. ‘* easy-to- 
read ’’ meters for reading voltage and 
current simultaneously. Separate L.T. 
and H.T. supply transformers. All out- 
put circuits are isolated. Size 13in. x 


MEP. IM ach meters) £36.1 2.6 
£29.17.6 


MSP-IW (without meters) 


BALUN COIL UNIT KIT 


Model B-I1U. Will match unbalanced 
co-axial lines to balanced lines of either 
75 or 3002 impedance. Frequency range 
10-80 m., input up to 200 watts. ‘$4. 15. 6 


All prices include free delivey in 
in U.K, 


@ Deferred Terms @ 
available on all orders aboye £10. 
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NEW! GENERAL COVERAGE 
COMMUNICATIONS 
RECEIVER KIT 
Model RG-I 


Of similar size 

and appearance to the model RA-I. 
Frequency coverage from 600 kc/s 
to 1.5 Mc/s and 1.7 Mc/s to 32 Mc/s in 6 switched bands- 
Its many features include Half-lattice crystal filter. 


Send for full details. £39 16.0 


AMATEUR PARSE uae KIT 
Model DX-100U 


The World’s most Sopelace "4 
Amateur TX Kit 


@ Completely self-contained compact 
Transmitter, 150 w. D.C. input. 

3 Built-in highly stable VFO and all Power Supplies. 
TV1: Careful design has reduced TV] toa minimum 
by use of effectively screened frequency generating 
stages and pi-tuned circuits at the input and output 
of the PA stage and by || chokes and pi network 
filters to all outlets from the cabinet. No fewer 
than 35 disc-ceramic by-pass capacitors help to 
achieve the exceptional stability and high-per- 
formance for which this Transmitter is noted. 

@ The KT88 high-level anode and screen modulator 
stage gives over 100 watts of audio from less than 
1.5 mV. input. 

@ Adjustable drive and clamp control ensure that 
valves are only driven sufficiently to maintain the 
required output. 

@ Keying on CW is via the VFO and buffer amplifier 
cathodes; the other RF valves are biased beyond 
cut-off. When zero-beating the TX with incoming 
signals, the exciter stages only may be run without 
the final amplifier being switched on. 

@ Provision has been made for remote control 
operation. 

@ VFO slow-motion drive is very smooth and back- 

° rp free, u @ VFO a nas hg control. 

overs a mateur bands up to 
30 Mc/s. ’phone or CW. £79.10.0 
VARIABLE FREQUENCY 
OSCILLATOR KIT. Model VF-I1U 

Specially designed to meet the 

demand for the maximum pos- 

sible flexibility from an amateur 

Transmitter which would other- 


Amateur 


wise be subject to certain 
limitations imposed by crystal 
control. Calibrated for all 


Amateur bands 160-10 metres, fundamentals on 160 
and 40 m. Ideal for Heathkit DX-40U £10 17 6 


and similar transmitters, 
Q@ MULTIPLIER KIT. Model QPM-I 


A reasonably priced Q Amplifier 
for the amateur and short-wave 
enthusiast. This self-powered 
unit (200-250 v. 50/60 c/s) may 
be used with communications 
receivers to provide both addi- 
tional selectivity and signal rejection. 

Model QPM-1! for 470 kc/s IF. Either 
Model QPM-I6 for 1.6 Mc/s IF. Mode! £0=10.0 


rr ee es ee ee ee ee ee ee ee 


| Please send me FREE CATALOGUE (Yes/No)...... ] 


| Full detatls of -Modeli(s) 3.202..0 08. c.e.c ccc scecoecncecece | 
AE eee etal BA Ag SAE cat I ER Me 

(Block Capitals) | 

ADDRESS eee UMAR eee ete | 


Pighcnehpysc peste: ran ateawinccpaacahi tite ct veateert its WWS5 | 


L— — — — — — — — 


DEPT. W.W.5., GLOUCESTER, ENGLAND 
THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 
+++ + + + + + + + + + + + + + + + + ~~ + + + + + + + + + + + + + + + + + + + + + 4 
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HALTRON offers you the most comprehensive stock in the world. 3,000 types of receiving, special purpose, transmitting 
tubes and transistors available at short notice. A permanent stock of 4,000,000 tubes always ready for prompt despatch. 


Comprehensive export price list is available at your request. 
MINISTRY OF AVIATION APPROVED INSPECTION + AIR REGISTRATION BOARD APPROVED INSPECTION 


HALTRON 


HALL ELECTRIC LIMITED 


Haltron House : Anglers Lane : London N.W.5 
Tel: Gulliver 8531 (10 lines) Telex 2-2573 
Cables: ‘‘HALLECTRIC LONDON NW5’’, 
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RELIABLE RELAYS 


10 days delivery 


SN 


KEYSWITCH 


Precision relays fully electrically and 1. KEYSWITCH (P-33) Plug-in 3000 type relay. C.E.G.B. 
mechanically tested to exact specific- approved. Many variations available. 


; : 2. KEYSWITCH OMRON GOLD MW2. Power relay 110v and 
ation. You can trust them for many 230v AC/DC. Up to 4 pole c/o at 15 amps. Switch box 
purposes, industrial and electronic, and mounting. 


forall kinds of conditions. B.P.O.types 9% KEYSWITCH K700 type relay. 15-30 amps for high 
4 


g = Si current/high voltage applications. 
by Keyswitch and miniatures byOmron, 4, KEYSWITCH OMRON GOLD MK?P. Midget power relay 


from milliamps to 30 amps per con- up to 230v AC/DC. Plug-in octal base. 
tact. Operating coils from less than 1v 5. KEYSWITCH OMRON GOLD Mk2. Midget power relay— 
to 200v d d Gvto 440 smallest of the power series. Up to 3 pole c/o 7.5 amps. 
e Vie Oe VEO V.a.c. 6. KEYSWITCH B.P.O. 600 type minor relay. Small size 

' For full details of KEYSWITCH and coupled with higher switching speeds. 


 KEYSWITCH OMRON GOLD relays contact: 


KEYSWITCH 833 8:\éce Sede Cricklewood Lane, London, N.W.2, Tel: GLAdstone 1152 
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from ANDERS to mdustry 


mefers made to measure 


There are many famous users of the Anders service—a dard meters of all well-known makes and types. New ranges 
service designed to give the speediest possible delivery of | are constantly being added—Anders are now sole UK 
even ‘the most unusual meter requirement. The Anders agents for the famous Frahm vibrating reed frequency 
Instrument Centre has unique facilities for supplying non- meters and tachometers. 2}” miniature hermetically-sealed 
standard meters of all types, from 14” miniatures to the instruments to large panel-mounting meters with accu- 
largest switchboard meters, specially calibrated and tested. racies of 0.1%. a 

For immediate delivery, Anders carry huge stocks of stan- For full details of the Anders service, please write or "phone — 


ELECTRONICS LIMITED Rae 
; F 103 HAMPSTEAD ROAD, LONDON N.W.1. TELEPHONE: EUSTON 1639 © 
Contractors to GPO and Government Departments. Ministry of Aviation approved. 
METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS 
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DIRECT 
COUNTING 
UP TO 
50 Mc/s 


(optional 500 Mc/s plug-in converter) 


Marconi Instruments 
SOLID STATE Counter/Timer 


% 8-digit in-line readout with memory. Frequency and time units 
displayed. Automatic decimal point. Display time continuously variable 
from 0.1 to 10 sec. or held indefinitely until. manually reset. T 
Time base 1 usec to 100 sec. in decade steps for frequency measure- ype 
ments. Time, period and multiple period measurements. Crystal 
stability+2 parts in 10°. Self check facility. TF 2 401 
%* Modular construction with basic counter using plug-in range and 
function units for long-term adaptability. 
%* Solid state circuitry throughout. Input amplifiers, gates, decade 
dividers and decade counting units are on separate printed boards. 
Full technical particulars of this new counter, and of a full range of 
high quality counters, including those manufactured by Computer 


Measurements Company, are available from Marconi Instruments 
Limited. Please address enquiries to your nearest office. 


~ A good name for good measure 
40 Whiteladies Road, Bristol 8. Telephone: Bristol 39639 


23/25 Station Square, Harrogate. Telephone: Harrogate 67454 : 
Head Office — Home and Export Sales: ; NSTRUMENTS 


St. Albans, Herts., England. Telephone: St. Albans 59292 
: 8WW—014 FOR FURTHER DETAILS. 
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Area Sales Offices: 
English Electric House, Strand, London, W.C.2 
Telephone: COVent Garden 1234 


TC257 
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SERIES Y 


RECORDERS 


Series “Y” instruments are housed in strong 


metal cases and, in some instances, can be rack- 
YD5 SINGLE CHANNEL RECORDERS 
mounted. They are intended for those engaged 


Vonage Frequency in scientific research and industrial pursuits. 
100/250V 50 c.p.s.* 


100/250V 50 c.p.s.* 
100/250V 50 c.p.s.* 
100/250V 50 c.p.s.* 


Model Tape Speeds 


YD5A 75, 32 and 1Zi.p.s. 
YD5AH 15 and 7+i.p.s. 

YD5B 7s, 32 and 1Zi.p.s. 
YD5BH 15 and 7+i.p.s. 


*60 c.p.s. to order 


Y500 DOUBLE CHANNEL RECORDERS 


Model Tape Speeds Voltage Frequency 


Y532U 74, 32 and 1Zi.p.s. 200/250V 50 c.p.s. 


Y532A s, 32 and 1Zi.p.s. 117V 60 c.p.s. 
Y532E 4, 32 and 1Zi.p.s. 110V 50 c.p.s. 
Y522UH 15 and 7Li.p.s. 200/250V 50 c.p.s. 
Y522HA 15 and 7 i.p.s. 117V 60 c.p.s. 
Y522HE 15 and 7+ i.p.s. 110V 50 c.p.s. 


Send for details to: 


THE FERROGRAPH COMPANY LTD 


84. BLACKFRIARS ROAD, LONDON, ‘S.E.! 
Telephone: WATerloo 1981 
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AXIOM 207 


INCOMPARABLE 


@ Dual cones, plastic terminated. 
@ Rigid diecast unitary chassis. 
_ @ Long aluminium voice coil. 


AXIOM 301 


Twin cone 12’ High Fidelity Loudspeakers with outstanding 
performance and features. 


@ Heavy FerobaII magnet. 

@ Slim profile. 

@ Generous power handling. 
@ Frequency range 30 c/s—16,000 c/s. 


THERE’S A SOUND REASON FOR GOODMANS SUSTAINED SUPREMACY IN HIGH FIDELITY 


Goodmans Axioms have always set a standard for loudspeakers with impeccable performance, enduring 
reliability, flawless reproduction and outstanding value. The famous 12” twin-cone reproducers carry 


nobly the responsibility of this long Tradition of Excellence.. 


The AXIOM 201 is specially designed for the High Fidelity 
enthusiast, who prefers a 12” loudspeaker and appreciates the 
advantages of smooth, generous performance over the whole of its 
remarkable range—30-16,000 c/s; handling 15 watts. For even more 
generous power handling and even better transient response, the 
AXIOM 301, handling 20 watts, will be the choice. The Axiom 301 


is also ideal as a‘first step in the Stage-Built System—fullest 
details in the High Fidelity Manual — coupon below. 

Axiom 201 for amplifiers up to 15 watts (30 watts U.S.A.) 
Price : £10. 17. 4. 

Axiom 301 for amplifiers up to 20 watts (40 watts U.S.A.) 
Price : £15. 4. 6. 


COMPLETE HIGH FIDELITY LOUDSPEAKER SYSTEMS 


MAXIM. The smallest ever! Only 102” x 54” x 72” deep — no 


bigger than two stout books. Gives true full range High Fidelity, 
45-20,000 c/s. Up to 8 watts. £15. 0.0. + P.T. £2. 10. 6. 


ELEGANZIA IZ. Elegant and super’ slim—27” x 20” x 62”. 
Outstanding High Fidelity performance over a range of 
35-15,000 c/s. Up to 15 watts. £27. 10. 0. 


There is a Goodmans High Fidelity loudspeaker for every purpose and. budget. See and hear them at your dealer. 
For full details, and much more besides, send the coupon below for your complimentary copy of Goodmans High 


Fidelity Manual. 


GOODMANS 


GOODMANS INDUSTRIES LIMITED 
_ Axiom Works, Wembley, Middlesex, England. 
Tel: WEM bley 1200 A Member of the Relay Exchanges Group 


Go ee a I a ta 


1 Please send me a free copy of the Goodmans High Fidelity 1 
I 


| Manual 

INGUIN chaeee te see UL er Eh eat SLU RE oct achcsudintttetohopnchabeastioaatiieae I 
I PN CEO OS Sore tert evens Cea ie Aes AA tne eC eee ne 
etek Le Neti Pe Nae SOI Ea TOME ny gesed eae I 
I ete el ates ti SY So Seal es etre estay phe wws | 
LS ee ee ees OO ne el 
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and Now- 


a Fully Transistorised 
Walkie-Talkie! 


Bantam 


TWO-WAY RADIOTELEPHONE 


Once again in 
the tradition of 
the outstanding 
Cambridge and 
Vanguard Radio- 
telephones, Pye 
have produced the . 
Bantam, a brilliant 
fully transistorised 
Walkie-Talkie, 


i Fully transistorised Transmitter and Receiver 
li Long endurance with Rechargeable or Dry Batteries Mf Crystal Filter selectivity — 
& Reliability and accessibility of components @ Very high performance Receiventl 


@ Lightweight 4 Ibs. (1.82 kg.) Mi Frequency Band 25-174 Mc/s. | Weatherpreeg 
k{ Appreved by G.P.O. to spec. W6S45 


helo: EVERSHAM 3131 


PYE TELECOMMUNICATIONS LTD. camprince, ENGLAND: Telex No. 81166 
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The world’s most competitive Single 
Sideband Radiotelephone—the SSB 
125 is suitable for fixed or mobile 
operation and is the most economic 
equipment for long distance com- 
munication available today. 


Features 


Wf 125 watts p.e.p. output 
i 4 switched channels 
@ Transistor DC or AC power pack 


@ Crystal filter selection of side- 
bands 


PYE TELECOMMUNICATIONS LTD. 


“CAMBRIDGE - ENGLAND 


. Telephone: Teversham 3131 
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Metallised ceramics 
and hermetic seals 


Steatite porcelain 
alumina 
L.T. insulators 


Frequentite low loss 
~ ceramics 


’ Faradex and Tempradex 


dielectric materials 
Vulcanex and Luminex 


refractories 


Faradex alumina 


thread guides 
M37 refractory 


F ; Catalogues leaflets 
foundry strainer and technical data 
as available on request 


FOR ALL RADIO, ELECTRONIC 


AND DOMESTIC ELECTRICAL CERAMICS 
CONSULT 


STEATITE & PORCELAIN PRODUCTS LTD. 


STOURPORT ON SEVERN, WORCS. 


s Telephone: Stourport 2271 Telegrams: Steatain, Stourport 
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ORYX 


THE WORLD'S SMALLEST 
SOLDERING IRON 


DESIGNED FOR MICRO - MINIATURE 
ASSEMBLIES * HAIR SPRING SOLDERING, 


ETC. 


actual 
size 


BRIEF SPECIFICATION: 


Model 5 
Voltage 6v 
Watts 5w 


Heating-up time 18SEC 


WEIGHT al 4. GRAMMES Temperature 320°C 


Tip Size ze" (1.6mm) 
(Interchangeable) 


SEND FOR ILLUSTRATED LEAFLET TO :— 


W.GREENWOOD 


ELECTRONIC LTD 


677 FINCHLEY ROAD LONDON N.W.2 
Telephone:- SWISS COTTAGE 3383-4 


DISTRIBUTORS FOR THE ORYX GROUP 
8WW—020 FOR FURTHER DETAILS. 
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MV-276B i 

Electronic Wheatstone Bridge. 1 milliohm= 
1000 megohms. Basic accuracy +0.05%,. 
Calibrated unbalance for quick reading. 
Power dissipated in unknown 1 mW. max. 
£346. 17. 6. 


CLAUDE LYONS LIMITED : INSTRUMENTS DIVISION + 76 OLD HALL STREET + LIVERPOOL 3 + MARITIME 1761 
SOUTHERN OFFICES: VALLEY WORKS - HODDESDON, HERTS - HODDESDON 4541 


__1.E.A. EXHIBITION STAND G.117 | 


MV-28B 

R.F. Microvoltmeter. 1 mV. f.s.d.-3 volts 
f.s.d. (8 ranges). Frequency range 20 kc/s— 
1200 Mc/s. Recorder output Temperature 
compensated probe. Linear scales. 
£206. 5; 0. ; 


MV-77B 

D.C. Multimeter. Full scale ranges 1 mV. 
1000V., 1HA.-1A., 192-5000 MQ. Basic 
accuracy +1% for volts, +2% for 
amps, ohms. Floating input. Recorder 
output. £148. 2. 6. 
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MV-07C : 
D.C. Micro-Volt-Ammeter. 17 voltage ranges as 


10UV.f.s.d.—1000V. f.s.d., 17 current ranges 
JOULA. f.s.d—1 mA. f.s.d. Centre-zero 
meter. Floating input. Recorder output. 
Basic accuracy -+ 1% volts, + 2% amps. 


. £185.12. 6. 
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INFORMATION SERVICE FOR 
PROFESSIONAL READERS 


To obtain further details of any of the coded items men- 
tioned in the Editorial or Advertisement pages of this 
issue, please complete one or more of the attached 
cards entering the reference number(s). Your en- 
quiries will be passed on to the manufacturers con- 
cerned and you can expect to hear from them direct 
in due course. Cards posted from abroad require a 
stamp. 


PLEASE USE CAPITAL LETTERS 


Pour obtenir tout autre renseignement sur tout 
article mentionné dans |’Editorial ou dans les pages 
publicitaires de ce numéro, nous vous prions de 
remplir une ou plusieurs des cartes ci-jointes en 
inscrivant le numéro ou les numéros de référence. 
Vos demandes de renseignement seront transmises 
aux fabricants intéréssés qui, en temps voulu, vous 
feront parvenir une réponse. Il est nécessaire 
d’affranchir les cartes postées de |’étranger. 


PRIERE D’UTILISER DES CARACTERES D’IMPRIMERIE 


WIRELESS WORLD 


Weitere Einzelheiten tiber irgendwelche Artikel, die 
auf redaktionellen oder Anzeigenseiten erscheinen, 
erhalten Sie, indem Sie eine oder mehrere der 
beigefiigten Karten ausfiillen und die Kennnummer(n) 
angeben. thre Anfrage wird an den Hersteller weiter- 
geleitet, und Sie werden dann direkt von ihm horen. 
Karten, die im Ausland aufgegeben werden, miissen 
frankiert werden. 


BITTE IN BLOCKSCHRIFT AUSFULLEN 


Per ulteriori particolari in merito agli articoli 
menzionati nel testo o nelle pagine pubblicitarie di 
questo numero, Vi preghiamo di completare una o 
pid delle schede allegate citando il numero o i numeri 
di riferimento. La Vostra richiesta sara inoltrata ai 
fabbricanti interessati che Vi risponderanno diretta- 
mente. Le schede dall’estero devono essere regolar- 
mente affrancate. 


Si PREGA DI COMPILARE LE SCHEDE A 
STAMPATELLO 


Con objeto de obtener mas detalles de cualquiera 
de los articulos mencionados en las paginas editoriales 
o de anuncios de este numero, sirvase rellenar una o 
mas de las unidas tarjetas citando el numero o numeros 
de referencia. Sus consultas seran transmitidas a los 
fabricantes interesados de quienes tendran noticias 
directamente a su debido tiempo. Las tarjetas 
enviadas desde el extranjero requieren franqueo. 


SIRVASE ESCRIBIR CON LETRAS MAY USCULAS 


10-" Watts — 25 kVA 


DRAKE TRANSFORMERS 


Mains Transformers 
Chokes 


Audio Output Transformers 


Audio Input Transformers 


Saturable Reactors 


Coils 


DRAKE TRANSFORMERS LTD., 
Billericay 1155 


Current Transformers 


Transistor Transformers‘ 


inverter Transformers 
Screened Microphone Transformers 


BILLERICAY, ESSEX 
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KAGE ee 
LEA pioi0o0 


* prope 
rwo.(2v) 
Diode 
REVS eS 


Full technical details and specifications are 
available on request. @ Tests n.p.n. or p.n.p. 
types:@ Measurement of diode characteristics 
@ Beta range 10-500 @ Leakage current 
measurements, NETT PRICE IN U.K. £49, 


THE NEW TRANSISTOR TESTER TT1IS (CT472) 
This portable battery-opérated instrument is an invaluable 
laboratory and servicing tool for engineers working on 
transistor circuits. A bridge circuit and special clip-on 
probes allow in-circuit testing, avoiding possibility 

of damage to components and printed circuit 
boards. Facilities allow for balancing out the 
standing currents shunting the collector of the 
transistor under test. The TT1S will measure 
in circuit the Beta of transistors (n.p.n. or 
p.n.p.) in the range 10-500, and out of 
circuit other characteristics of transistors 
and diodes. The drum type meter 
enables measurements to be made 
quickly and accurately. 


ADVANCE ELECTRONICS LIMITED 


INSTRUMENT DIVISION 
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TELEPHONE: HAINAULT 4444 
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Nature Of Business ...........sscccocccccscccecccnscssnccececsscesevsccssascsccsvessecescsescesoscoscnsesssceses 
No Postage There are VOLSTAT Constant Voltage Transformers from 15W to 10kW 
Postage, will Stamp : rating (and others to special design) to keep your equipment operating in 
be paid by guia ae the factory or in the field no matter how the voltage supply is fluctuating. 
Associated be Britain Stabilisation to + 1% is continuous and automatic from no load to full 
eee or Northern | load, for supply variations of + 15%. VOLSTATS are used throughout 
Ireland | the world in a variety of equipments such as: 


Measuring Instruments, Hospital Equipment, Control and Computing 
Installations, Photographic and Photometric Devices. 

VOLSTAT types CVN and CVS have all the advantages of the CVT range 
with, in addition, reduced harmonic distortion limited to less than 5%. 
If fluctuating voltage affects your production or your products a VOLSTAT 
is the answer. For further technical details please write to 


ADVANCE ELECTRONICS LIMITED 


VOLSTAT DIVISION 
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TELEPHONE: HAINAULT 4444 
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~ for in-circuit 
(ransistor 


SWITCH TO. 


LEAKAGE (HA 0) 
2 Be ploioo 


prone : 
rwo.(2v) 
DIODE . 
TREY. 


Full technical details and specifications are 
available on request. @ Tests n.p.n. or p.n.p. 
types:@ Measurement of diode characteristics 
@ Beta range 10-500 @ Leakage current 
measurements. NETT PRICE IN U.K. £49, 


THE NEW TRANSISTOR TESTER TT1S (CT472) 
This portable battery-opérated instrument is an invaluable _ 
laboratory and servicing tool for engineers working on 
transistor circuits. A bridge circuit and special clip-on 
probes allow in-circuit testing, avoiding possibility 

of damage to components and printed circuit 
boards. Facilities allow for balancing out the 
standing currents shunting the collector of the 
transistor under test. The TT1S will measure 
in circuit the Beta of transistors (n.p.n. or 
p.n.p.) in the range 10-500, and out of 
circuit other characteristics of transistors 
and diodes. The drum type meter 
enables measurements to be made 
quickly and accurately. 


é Ci 


ADVANCE ELECTRONICS LIMITED 


INSTRUMENT DIVISION 
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TELEPHONE: HAINAULT 4444 
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LATEST HIGH QUALITY COMPONENTS FROM THE MAXI-Q RANGE ...... 
TESTED AND TRIED OVER 5 FREQUENCY RANGES 


NSISTOR TUNING o 
COILS = — a? 


%* Coils for transistor superhets or converters, with or without an R.F. 
stage and using 465 Kc/s or 1.6 Mc/s. I.F. 

% Noval B9A Based for Plug-in application—Screw threaded for Chassis 
application. 

%* Formers moulded in low-loss polystyrene for best results. 

% Each coil is packed in an aluminium container which may be used as a 
screening can. 

*K Brass threaded adjustable iron-dust cores. 
The following colour code identifies the coils:. 


BLUE — Aerial coil with base input winding. 
YELLOW — Interstage R.F. coil with couplings. 
RED — Oscillator coil for 465 Kc/s. I.F. 
WHITE — Oscillator coil for 1.6 Mc/s. I.F. 


Full technical details 
now included in 
Technical Bulletin 
DTB.4—1/6d. 


PRICE 4/9d. each. 


Coverages: Range 1T——.15/.4 Mc/s; 2T—.515/1.545 Mc/s; 3T—1.67/5.3 Mc/s; 
4T—5/15 Mc/s; 5T—10,5/31.5 Mc/s. 


IFT.13 Miniature 465 Kc/s. I.F. Transformer........ 7/6d. each GENERAL CATALOGUE covering full range 
IFT.14 Miniature 465 Kc/s. Last I.F. Transformer .. 7/6d.'éach of components, send 1/6d. in stamps. PLEASE 
IFT.16 Miniature 1.6 Mc/s. I1.F. Transformer ...... 6/6d. each SEND S.A.E. WITH .ALL OTHER EN- 
IFT.17 Miniature 1.6 Mc/s. Last I.F. Transformer .. 6/6d. each QUIRIES. 


DENCO (CLACTON) LTD., (DEPT. W.W.), 357/9 Old Road, Clacton-on-Sea, Essex 


FANE HIGH FIDELITY LOUDSPEAKERS 
Full Range of Heavy Duty Types for All Purposes 


CAST ALUMINIUM CHASSIS. EXTREMELY ROBUST 2in. DIAMETER YOICE COIL ASSEMBLIES 


Frequency Impe- Main havdting Flux Total Voice Diam. Baffle Net Retail 
Model Cone response dance resonance watts density flux coil of Hole weight Price 
ye C.p.s. ohms .D.B. R.M.S. gauss Maxwells winding Chassis Ibs. 
~ 129/10 Single 25-5000 15 32 or 75 20 10,000 100,000 Copper 12in. _. ifn. ‘> 6Iibs. 5 gens. 
122/10A Dual 10-15000 15 32 or 75 20 10,000 100,000 Aluminium 12in. lin. 6lbs. 6 ens, 
~ 129/12 Single 25-5000 15 32 or 75 20 12,000 160,000 Copper 12in. | llin. 6lbs. 7 ens, 
~ 129/124 Dual 30-15000 15 32 or 75 20 12,000 160,000 Aluminium 12in. liin. 6lbs. 8 ens. i 
~ye9/14 Single 25-5000 15 | 32 or 75 22 14,000 186,000 Copper 12in. llin. 7lbs. 9 ens, 
~ 429/144 Dual 30-15000 15 | =32o0r 75 22 14,000 186,000 Aluminium 12in, llin. Tbs. 10 gens. 
~ 429/17 Single 25-6000 15 32 or 75 25 17,000 226,000 Copper 12in. llin, 10}bs. £11/17/6 
122/17A Dual 30-17000 15 32 or 75 25 17,000 226,000 Aluminium 12in. llin. 1031bs. £12/17/6° 
~ 52/12 Single 25-3500 15 30 or 75 20 12,000 160,000 Copper 15in. 134}in. 8lbs. 12 gens. 
~ 159/124 Dual 30-15000 15 30 or 75 20 12,000 160,000, Aluminium 15in. 13hin. 8ibs. 43 gns, 
~ 152/14 Single 25-3500 15 30 or 75 22 14,000 186,000 Copper 15in. 13}in. 9lbs. 14 gens. 
152/14A Dual 30-15000 af; 30 or 75 22 14,000 186,000 Aluminium asst | 13}in. 9lbs. 15 gns. 
~ 152/17 Single 25-4000 15 30 or 75 25 17,000 226,000 Copper 15in, 13}in., 1241bs. “16 gms, 
~ 152/17A Dual 30-17000 15 30 or 75 25 17,000 226,000 Aluminium ldin, 13hin, 12hbs. 17 ens. 
EXTRA HEAVY DUTY TYPES WITH 3in. DIAMETER POLE PIECES 
153 Single 30-3500 15 40 or 75 40 14,000 375,000 Copper 1din. 13}in. 201bs. 18 gns, ‘ 
ek 183 Single 20-3000 15 30 or 75 60 14,000 375,000 Geigarncr ‘18in. 164in. 22)bs, 25 ens, 


AVAILABLE THROUGH ALL SOUND EQUIPMENT STOCKISTS 


Manufacturers’ enquiries to: Sole distributors to Wholesale and Retail Trade: 


FANE ACOUSTICS LTD. : LINEAR PRODUCTS LTD. 
HICK LANE : BATLEY, YORKS. ELECTRON WORKS : ARMLEY, LEEDS 
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SOLDERING 
EQUIPMENT 


(Regd. Trade Mark) 


FOR 


TOTAL EFFICIENCY 


Illustrated 


=” BIT 
INSTRUMENT PATS. & 
% REGISTERED 
PROTECTIVE DESIGNS 


SHIELD 
L.68 


ALL COMMUNICATIONS 

Head Office 
ADCOLA PRODUCTS LTD. 
ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 


Telephones MACaulay 4272 & 3/0! 
Telegrams SOLJOINT LONDON S.W.4 


AUSTRALIAN OFFICE: 673 WHITEHORSE ROAD, MONT ALBERT, 
MELBOURNE, VICTORIA 
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‘Standard’ Series 


laminated 
edge connectors 


30/2 


Cinch ‘‘Standard’’ Series laminated edge connectors for 
062” printed circuits with °150” and °156” contact pitch 
offer designers many advantages. Any number of ways 
from 1 to 40 — Low cost — Easy, quick assembly — No 
moisture traps— Positive operation with maximum and 
minimum board thicknesses—Ribbed contacts — Various 
contact tail styles for solder and solderless termination. 
With their complementary ‘Point 1’’ and “3832” Series, 
Cinch laminated edge connectors offer the most compre-= 
hensive and versatile range of designs available. 


SPECIFICATION Current Rating — 5 amps per contact 
Working Voltage — 500Y D.C. 
Proof Voltage — 2KV D.C. 


Contact Resistance — 5m 


CARR (AIST/EMER GO LiD 


the firm with the best connections A. 
Stapleford, Nottingham - Tel: Sandiacre 2661 mae 


195/197 Great Portland St; London .W1. Telephone Museum 9361 


Crossford Court, Dane Rd, Sale, Cheshire. Telephone Sale 4213/4 
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| __THE 


CARTRIDGE 
epee 


The BSR C1 ceramic cartridge is unequalled 

in quality and value. Professionals choose the 

C1 because of its outstanding performance. You, 
too can buy this cartridge with a specification 
comparable to designs costing very much more. 
The C1 plays 78's and L.P.’s, mono or stereo, 

it has a stylus pressure of only 2-6 grammes; 
high compliance of 5.2 x 10° cm/dyne 

and channel difference less than 3dB. 


se 
POPC OHO E COREE TEE EEE HCO O ESET TEESE ESTEE EEE EE SET EEE SEE EETTHSERESTSOEEEEETH OS OESES SHE SEED 


Fits all arms with centre hole 


or standard 4” fixing centre Please send me full technical specification of 


Aaa : the C1 Ceramic Cartridge [] 
Gree Pannege pea double : Please send me details of the complete range of 
ipped sapphire stylus : BSR equipment |_| 


ei : Please send me details of my nearest BSR : 
sa B inc. tax ~ ? stockist ree 


@ With diamond LP/s tip | Toa y rte 3 Us agen RCRA RCE ee 


£3.9.8 inc. tax BO DRESS esse ccis ca eolecita seeds woven tehius WeitaG ey a eae lta sleds 


seeeees 


BSR LIMITED, MONARCH WORKS, OLD HILL, STAFFS. 
wi 
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panel measuring 
instruments 


... the most advanced and comprehensive range of electronic measuring 
instruments, manufactured by Kyoritsu Electrical Instruments Ltd., 
of Japan, famous the world over for the quality, accuracy and precision 
of their Panel Meters. The comprehensive range covers over 1,000 
basic movements in over 40 designs each in a variety of sizes and colours. 
Special features include a range of bakelite cases, clear plastic cases, 
edgewise and expanded scale instruments. 


Whatever your specific requirements ......in panel meters...... 
you’ll find a ‘*Kew’’ instrument that meets your needs precisely. 


For catalogue and further details write to Sole U.K. Distributors: 


B. ADLER & SONS (RADIO) LTD. 


Instrument Division, 32a, Coptic Street, London, WCl Telephone: MUSeum 9606/7 
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A brilliant new range 


of small speakers by R&A 

3” x 33” round 

6” x 4” and 8” x 5” elliptical ~ 
5” pincushion. 

And a new range of 

8” x 12” units giving 

higher fidelity at little 


more than standard prices, 


LOUD SPEAKER MANUFACTURERS TO THE RADIO INDUSTRY SINCE 1930 


REPRODUCERS AND AMPLIFIERS LTD. 
WOLVERHAMPTON, ENGLAND. 
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‘used indoors or out. The DYMO system is used all over 
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“npooer ot! pba 
ABCDEFGHIJKL 6742317 


ABCDEFGHI JKLM 


_ ABCDEF. 


Colourful DYMO labels identify all these articles 
WHEREVER, WHENEVER 
SOMETHING NEEDS LABELLING 


Here’s the most efficient system for producing permanent 
labels. With a DYMO Tapewriter you simply dial the 


Send for details of special DYMO applications in your business 
To: Hellermann Equipment Ltd. Dept. 92H 
A member of the Bowthorpe Holdings Ltd. group of companies 


r 
I I 
I I 
| (Exclusive Agents in the U.K. and Eire) J 

letters to make embossed, colourful, legible labels in | Crawley, Sussex. Tel.: 28888 | 
| | 
| 
I 
I 
1 
I 


seconds. DYMO self-adhesive plastic or metal labels stick 


Please send me a FREE DYMO name strip of the 
to any smooth surface—will never fade or rub off whether 


DYMO system. 


the world in offices, factories, shops, stores and laborator- 
ies; offers a selection of tape widths and dial characters 
to suit any application; out-dates all earlier methods of 
labelling or identification. 
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Bullers ceramics 


for the ELECTRONIC INDUSTRY 
(and Electrical Appliance Manufacture) 


Frequelex—for high-frequency insulation. 


Refractories for high-temperature insulations 


Bullers porcelain for general insulation purposese 


Meticulous care in manufacture, high quality mate- 
rial, with particular attention applied to dimensional 
precision and accuracy, explain the efficiency and 
ease of assembly when using Bullers die pressed 
products. Write today for detailed particulars. 


BULLERS LIMITED 


Milton, Stoke-on-Trent, Staffs. 
Phone: Stoke-on-Trent 54321 (5 lines) 
Telegrams & Cables: Bullers, Stoke-on-Trent 
London Office: 6 Laurence Pountney Hill, E.C.4 
Phone: MANsion House 997] 
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PERGAMON PRESS 
BOOKS 


300 ke/s (AGARDograph 74) 
edited by W T Blackband, Royal Aircraft Establishment, 
Farnborough 


Presents the papers contributed at the seventh meeting 
of the AGARD Ionospheric Research Committee, Munich, 
1962, which brought together two distinct groups of 
experimental scientists: those who study the man-made 
signals from LF and VLF transmitters, and those who 
use the natural oscillations of lightning discharges for the 
study of propagation at ELF and lower frequencies. 
Published for and on behalf of the Advisory.Group for 
Aeronautical Research and Development, North Atlantic 
Treaty Organization. 

490 pages, £7 net ($20.00) 


Frequency of Self-Oscillations 


by J Groszkowski, President of the Polish Academy of Sciences 
Deals authoritatively with the theory and applications of 
the generation of electric self-oscillations. The book 
contains many interesting mathematical and physical 
problems in addition to discussing the part played by 
electric oscillations in the applications of electric circuits 
in radio-engineering, telecommunications and automation. 
The main stress is placed upon non-linear theory which is 
particularly valuable in the analysis of the oscillation 
frequency. 

180 pages 100s net, ($15.00) 


Properties and Applications of Transistors 


by J P Vasseur, Compagnie Générale de Télégraphie Sans Fil 
Builds up the essential elements which are necessary for 
the theory and practice of transistor circuits. It is 
addressed to students and engineers who wish to begin or 
to improve their present knowledge of this new branch of 
electronics. Many numerical examples are given to provide 
some idea of the orders of magnitude of all the quantities 
considered, and the best methods of measuring them are 
discussed. 

464 pages, 100s net ($15.00) 


The Propagation of Electromagnetic Waves in 
Multiconductor Transmission Lines 


by P I Kuznetsov and R L Stratonovich 

The articles in this book are based ona series of investigations 
undertaken by the authors over more than 10 years. The 
derivation of generalized telegraphic equations from 
Maxwell’s equations, and their solution under varying 
initial and limiting conditions, are fully dealt with. 

206 pages, 70s net ($10.00) 


Analysis and Computation of Electric and Magnetic 
Field Problems 


by K J Binns, Associated Electrical Industries, Manchester 
and P Jj Lawrenson, University of Leeds 

Provides a comprehensive treatrgent of both analytical and 
numerical methods for the derivation of two-dimensional 
solutions for stationary and quasi-stationary electric and 
magnetic fields. The book includes practical examples 
wherever possible. t 

352 pages, 84s net ($12.50) 


Offered for sale by 
Robert Maxwell & Co Ltd 
Waynflete Building 
1-8 St Clements, Oxford 


International, university and industrial booksellers 


Pergamon Press books are distributed in the Western Hemi- 
sphere and the Philippines by the Macmillan Company, 
60 Fifth Avenue, New York 11, NY 
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Once upon a time, over a quarter of a century 
ago, a group of enthusiasts used to gather round 
their loudspeakers and listen to the Proms on 
VHF. Britain had the finest quality transmissions 
anywhere in the world. 

One day, we hope Britain will broadcast some 
concerts in multiplex. When that day comes, 
the enthusiasts now numbered in hundreds of 
thousands will reap rich rewards. Britain will once 
again have the finest sound transmissions in 
the world.* 


*Multiplex radio is potentially capable of producing a 
standard of reproduction far in excess of anything yet 
offered to the public. The BBC is a unique organisa- 
tion and is capable of realising this potential to a 
degree unsurpassed anywhere. 


QUAD 


— for the closest approach to the original sound 
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SOUND 
BASIC 


At last increased production facil- 
ities enable us to offer the genuine 
“BAKERS” range of Repro- 
ducers as supplied to the Govern- 
ment, The Universities, Local 
Authorities, B.B.C.. BOAC, BEA 
and export markets throughout 


THE CONNOISSEUR’S CHOICE the world. Forty years’ professional DESIGN J 
‘*none genuine without this seal”’ experience at your service. id 
Voice Flux Bass j 
BAKERS SELHURST Frequency Coil Voice | Density; Reso- 
LOUDSPEAKERS, Retail Input Range Impedance | Coil Lines/ | nance 
1964 MODELS PRICE Suspension watts eae Ss ohms. Dia. | sq. cm. c/s. 
12in. Stalwart (Public address) 5 gns.| Normal 15W | 45-13,000 3 or 15 lsin. | 12,000 | 40—S0 
12in. Stalwart F/S (High Fidelity) 6gns.| Foam 10W | 40-14,500 15 ~ lsin. | 12,000 | 25—35 
12in. Standard Heavy Duty 7 gns.| Normal 20W 40-14,500 15 liin. | 14,000 | 40—S0 
12in. Stereo (High Fidelity) 7gns.| Foam 12W 35-16,000 15 liin. | 14,000 | 32—38 
12in. De Luxe (High Fidelity) 9 gns.| Foam an ~15W 25-16,000 15 liin. | 14,000 | 32—38 
12in. Bass. Self damping 5 
Aluminium former. Extra heavy| 12 gns.| Normal 25W 25-15,000 15 ljin. | 16,500 | 36—45 
_ Copper winding 
12in. Ultra De Luxe (High Fidelity) | 15 gns.| Foam 20W 20-18,000 15 liin. | 16,500 | 26—35 
12in. Ultra 12. Self damping 
ie Aluminium winding and former.| 16 gns.| Foam 20W 20-20,000 15 ltin. | 16,500 | 20—26 
15in. Auditorium _ ver Proofed| 18 gns.| Normal 35W 20-12,000 15 2in. 17,000 | 36—42 
15in.AuditoriumF/S |paxolin Former, 19 gns.| Foam 20W | 20-13,000 15 2in. | 17,000 | 20—26 
BAKERS WHOLESALE DIVISION, | Please send address of stockist and Free a” 
eT RERe Rag ey ae ; 5 | enclosure plans to: | 
BENSHAM MANOR ROAD PASSAGE, J iste coco essen 
eg aS F car Re ma Sad er re a re a pe Oe fire mr hee Ci) T Oo eee 
THORNTON 
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= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 


PRACTICAL INCLUDING 


Have you sent for your copy? 
ENGINEERING OPPORTUNITIES | pet SUBJECT ? 


TOOLS! 
is a highly informative 156-page guide to : EQUIPMENT ~~ 
the best paid engineering posts. It tells a Saale, The specialist Elec- 
you how you can quickly prepare at home Civil Engineering, Basic Practical and Theore- a - fee 5 bs & 


for a recognised engineering qualification Radio Engineering, tic Courses for beginners in 
i - Automobile Eng., Radio, T.V., Electronics, Etc. offers you a real lab- § 
and outlines a wonderful range of modern AM.Brit.LRE. City & Guilds 


: Aeronautical Eng., oratory tratni t ee 
Home Study Courses in all branches of Production Ene. Radio Amateurs’ Exam. home aE eta S 
Engineering. This unique book also gives esl Ae nye cote equipment. 
full details of the Practical Radio & Elec- Sencha tine ecied Radio; Ask for details. 
tronics Courses, administered by our mee Radio & Television Servicing BEL EST 
Specialist Electronics Training Division— GET SOME BSG Flectronics ofeRele 
the B.I.E.T. School of Electronics, explains | LETTERS AFTER ee eeecae ee SCHOOL OF 
the benefits of our Employment Dept. and | youyp NAME! ELECTRONICS 


shows you how to qualify for five years 


pee Tinie LOST COUPON NOW | 


oie .M.1.Prod.E. 
Me codes yecatanee “a = ee n NCENGINEERING OPPORTUNITIES” 
99 .1.0.B. 
ss>NO PASS — NO FEE AM Pag RE @ = (Write if you prefer not to cut page) 
Whatever your age or experience, you cannot afford City & Guilds. 
to miss reading this famous book. If you are Gen. Cert. of Education a NAME suney davtoussdevees obuie cebcsvecty tcesscosuaucevancusberoussaxeTe ; 
earning less than £25. a week, send for your Etc., etc. | 
copy of “ENGINEERING OPPORTUNITIES” ADDRESS 4 
today— FREE. EB AONE DP Ane nee neeneeeeeeesnanenennnennre Nee eeeneenennenane q 
BRITISH. INSTEEGTE: 60 es ee 


OF ENGINEERING TECHNOLOGY HARA eee een e een eeeneeeeee eeeeHSSSOEREEORERE EDEN ES EDAESEO ESTER ERESERSREEE ESSERE ESSERE DEE EEE EEE EEEEEEEHEEEEEEEEEERS 
(Dept. SE/22 ),29 Wright’s Lane, London, W.8 g susiect on exam 


THAT INTERESTS ME ccccccesscssccceesceeseeeererseesesccssenseeesenseesncnusnneaanessanncesannnen 


THE B.1.E.T. 1S THE LEADING ORGANISATION OF ITS KIND IN THE 


8W W—034 FOR FURTHER DETAILS. 


* May, 1964 


WIRELESS WORLD 


Enthoven offer the perfectirons and the most reliable solder for fast, efficient soldering 


Two lightweight frons designed primarily for work in the radio 
and electronics industries—Superspeed and Miniscope by 
Enthoven. 

Both operate on a low voltage supply, and feature small size, 
finger-tip control, and very tast heat-up. 

MINISCOPE—for fine work. 5-second heat-up, spring-loaded 
switch. Weighs less than 2-oz. 

SUPERSPEED—more powerful than conventional 150-watt 
irons! 6-second heat-up, spring-loaded switch. Weighs 34-oz. 
Write for full technical details and prices. 

SUPERSPEED solder 

The reliable solder with the stellate core. There’s a Superspeed 
alloy for every job, in a wide range of gauges and packings. 
The shape and composition of the core ensures good con- 
nections—eliminates dry and high resistance joints. Precision 


work demands the best possible solder—you can rely on Super- 
speed. 

This free booklet describes the complete range of Enthoven 
Solder Products. Send for your free copy. 


Salta ry enabasae 

; puabacena i 

t H 

, ry 

: 

1 1 

Peat hie : 
t 1 Sales Office & Works: 

: H Upper Ordnance Wharf, Rotherhithe Street, London, S.E.16. 
I mmm me §=BERmondsey 2014 

i | Head Office: 

r] x Dominion Buildings, South Place, London, E.C.2. 
Be et © ONarch 0391 
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portable public address systems and amplifiers 


Specialists in the production of public address and 
amplifying equipment, Lustraphone match the 
highest standards of quality with the most ad- 
vanced designs. Features of Lustraphone ampli- 
fiers such as the Transamp series include transis- 
torisation, provision of a second input and 
component accessibility for maintenance. Equip- 
ment P.A. use includes the 570 Transistamp 
portable public address and loudhailing system 
which is fully transistorised, completely  self- A 
contained and remarkably compact, yet offers a 
performance equal to far more elaborate systems. 
SEND FOR FULLY ILLUSTRATED LITERATURE 


LUSTRAPHONE 


the foremost name in audio equipment 


Qi Sy: LUSTRAPHONE LIMITED (W.W.6) 
Smee me St. George’s Works, Regents Park Rd., London, N.W.1, England. Tel: PRimrose 8844/5/6 
Grams: Lustraphon Norwest London. Cables: Lustraphon London 
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Specifications of all FANE Heavy duty Loudspeakers 


All units have heavy cast chassis and latest ceramic magnets 


Model No. | Size — —— d oe Cone | bending Price 
122/10 12in. 2in. Copper 10,000 Single 20 £5:-ae 
 422/10A 12in. 2in. Aluminium 10,000 Twin | 20 £6 6 0 
agp eiry: 12in. Toe in Copper 12,000 | Single 20 7 74 
| 422/12A 12in 2in Aluminium 12,000 Twin 20 £8 8 0 
122/14 12in 2in Copper 14,000 Single 22 £9 9 0 
P22 /14A 12in. 2in. Aluminium 14,000 Twin 22: £10 10 0 
122/17 12in. 2in. ~~ Copper 17,000 Single 25 £i1 17 6 
 422/17A 12in. 2in. Aluminium 17,000 Twin 25 £12 17 6 
152/12 [5in. 2in. Copper 12,000 Single 25 £I2ZI2Z 0 
452/12 Sin. 2in. Aluminium | 12,000 Twin 25 £13 13 0 
152/14 Sin. 2in. Copper 14,000 ~ Single 27 £14 14 0 
152/14A I5in. 2in. Aluminium 14,000 Twin 27 £15: 1550 
152/17 15in. 2in. Copper 17,000 Single 30 £16 16 0 
152/17A 15in. 2in. Aluminium 17,000 Twin 30 £17 17 0 
153 [5in. 3in. Copper 14,500 Single 40 £18 18 0 
183 18in. 3in. Copper 14,500 “Single 60 £5 4 an 
Manufacturers enquiries direct to 4 
FANE ACOUSTICS LIMITED 
HICK LANE — BATLEY — YORKSHIRE 
If in difficulty customers other than trade may purchase direct from us by post where at present there is no local stockist. - 


Sole distributors to the wholesale & retail trade: LINEAR PRODUCTS LTD.—ELECTRON WORKS—ARMLEY—LEEDS [2 
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Stand G350 


TUBULAR TRIMMER | 


Exhibition - 


May 25-30 


May we welcome 


you on 


at the 


1.E.A. 


Olympia 


Sele i535 


(PATENTED) 
ILLUSTRATED 
ACTUAL SIZE 


0.53lin 


The simplicity of design of the Style 535 
trimmer results in very low inductance and 
uniform, linear, noiseless adjustment: the 
ribbon-type leads help to minimise induc- 
tance in UHF circuits. When mounted, the 
high-temperature polystyrene body extends 
only 0.53lin from the underside of the 
chassis and is only 0.218in in diameter. 


ERIE RESISTOR LIMITED GREAT YARMOUTH NORFOLK 


ELECTRONIC COMPONENTS 


*Registered Trade Mark 


WIRELESS WORLD 


LOW LOSS FOR UHEF . 


| ERIE be ah 48 Bid Sein ps te 


TUBULAR TRIMMER 


The chassis punch-out required for the Style 
535 is identical to that required for the tubular 
ceramic trimmers that are in general usage, 


Bite tHtS 
SIMPLE WAY 


] 
Push in hole 


Lock in hole by 
turning adjusting 
screw through 


Adjust capacitance 
from top at final test 
station 


The capacitance adjusting plunger can be sup- 

plied with either the screwdriver slot shown in 

the large illustration, or with a milled flat end 
illustrated above, 


The Style 535 Tubular Trimmer combines 
the desirable features of small size, easy 
mounting, stable performance and economi- 
cal price. Capacitance range is from 0.7 to 
3pF and working voltage is 500 d.c. 
Variations in terminal orientation and hard- 
ware can be provided on request, according 
to demand. 


Write for 535 /iterature 


Telephone 4911 
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Re 0 vi B REX INSTRUMENTATION 


Wide-Range Transistorised 
AUDIO GENERATOR—MODEL 63 
Range 10-100,000 c/s. 


3c Laboratory Standard Specification. 


Wide-range Transistorised 
SIGNAL GENERATOR—Model 27 
Range 150 Kc/s. to 350 Mc/s. 

¥% Accuracy better than 2%. 

%* Directly calibrated. 

yx Battery operated. 

3c Compact and light. 


£9.12.3 


with test lead and battery. 
packing 3/6 extra. 
H.P. 48/- deposit and 27/-. monthly. 


Post and 


Trade and Export Enquiries Invited 


3% Sine and Square Wave. 

% Direct Frequency Calibration. 
3% Accuracy and Low Distortion. 
%& Calibrated Output Voltage. 

3% Battery Operated and Compact. 


complete with 
£16.15.0 test lead. 
Battery 2/3. Post & Pkg. 3/6. 
H.P. 4 Gns. Deposit and 47/- monthly. 


& 


WIDE-RANGE TRANSISTORISED 
INDUCTANCE BRIDGE 
Model 66 


% IH to 100H in four ranges. 
% Accuracy better than 5%. 
3% Measures Q and tan 6. 

ye Balance by miniature meter. 
% Direct calibration. _ 

3% Light and compact. 


£18.0.0 Battery 2/3. 


P. & Pkg. 3/6. 
H.P. £5 Deposit and 49/- monthly. 


S.A.E. For Full Technical Leaflets 


NOMBREX LTD. 


INSTRUMENTS ESTUARY HOUSE, CAMPERDOWN TERRACE, 
DIVISION 


EXMOUTH, DEVON. PHONE 3515 
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ELECTRONIC COMPONENT 


DISTRIBUTORS 


287/289 EDGWARE ROAD, LONDON, W.2. 
Tel: PADdington 5891/7595 


We shall be pleased to quote for all your component requirements 


BLANK CHASSIS 


SAME DAY SERVICE 
Of over 20 different forms made up to YOUR SIZE. Order 
EXACT SIZE you require to nearest 74th. 

(Maximum length 35in., depth 4in.) 
Specials dealt with promptly. 
SEND FOR ILLUSTRATED LEAFLETS 

or order sraight away, working out total area of material 
reauired and referring to table below which is for four-sided 
chassis in 18 s.w.g. (for 16 s.w.g. add 74th). 


48 sq. in. 4/- 176 sq. in. 8/- 304 sq.in. I2/- 
80 sq. in. 5/- 208 sq. in. 9/- 336 sq.in. 13/— 
112 sq. in. 6/- 240 sq.in. 10/- 368 sq. in. 14/- 
144 sq. in. 7/- 272 sq. in. It/- and pro rata. 

P. & P. 2/6 P. & P. 2/9 P. & P, 3/-. 


Discounts for quantities. Finishes arranged for quantities of 
re 25 or over. 

FLANGES (fin., Zin.), 6d per bend. 

STRENGTHENED CORNERS I/- each corner. 

PANELS: Any size up to 3ft. at 4/6 sq. ft. 18 $.w.g.; (16 s.w.g. 

5/3). Plus post and packing, over £2 free. 


CASES 


ALUMINIUM, SILVER HAMMERED FINISH 


Type Size Price Type Size Price 
Ur SCA SEER che, Someone 9/6 i eee he te ta TAs 25/- 
U Btx 4h 4b aves ttvanes 14/6 SG 19 > <yt fi aa) A est Rte SE 39/- 
AD BOB SG caicneevnacumonanen 20/- Mie AS BCT. 9 Vee 44,- 
U 1S: OOO ee ae ences 42/6 Ma RSD KF mee ieee eee /- 
WV BGG KEG eo ma cone oats 19/6 LNG AOS Oe Lene 63/- 
WSR edt Re eee 32/6 BEAD OX Ok a ese eces coe 67/6 
WS OLB icc emcees 42/- *Height, 


Plus post and packing (over £2 free). 


Type U has removable bottom or-back. Type W remova front, Type Yble 
all-screwed construction, Type Z removable back and front. 
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ES - another 
FIRST 
for 


HUNTS! 


: 2B. 
Te RNG, 


NEW DIPSEAL W45 range 


Hunts new ‘ Dipseal’ process gives designers and service engineers a new kind of capacitor — 
- a proven, reliable metallised paper unit in a tough resinous housing. New *‘Dipseal’ W45 

tubulars are as small as or smaller than their thermoplastic cased equivalents; their 

humidity performance is better; and the hard thermosetting resinous housing is unaffected 

by heat, making soldering safe and easy. 

Find out more about the new W45 and other Hunts ‘ Dipseal’ ranges, Full particulars will be 


sent freely on request. 


x Better humidity performance 
than thermoplastic cased units. 


aa Far cheaper than metal 
cased units. 


TYPE W45 STANDARD RANGE 
D.C. Working Capacitance 
Voltage Microfarads 
' 200 per PT hes to 34x 7.5 to 12mm 
400 Pte tWaw wF 


Temperature Range: --55°C to + 100°C Capacitance Tolerance +20%, 
(To order) + 10% 


sh 


A. H. HUNT (Capacitors) LTD. 
Wandsworth, London, S.W.18. Tel: VANdyke 6454 
Factories also in Surrey, Sussex and North Wales. 
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NO COMPROMISE 


... for the best 
in Audio 


Model STBI 


Every link in the 
chain is as vital as the 
next when it comes 
to getting the best in 


High Fidelity and the 
tape recorder is no 
exception. 

The Brenell range of 
three basic machines, 
which covers prac- 
tically every 
requirement, has an 
enviable reputation 
for quality of per- 
formance, ease of 
operation, versatility 
and solid 


" Mark 5 
dependability. ri 


BASIC SPECIFICATION 
(applicable to all 3 models) 


4 speeds 1%, 33, 74 and 15 i.p.s. - 3 independent motors 
(capstan drive-hysteresis synchronous) - interlocked 
controls pause control - superimpose control 
81” reels - fast rewind (1200 ft. in 45 seconds). 


Write for full details to the sole manufacturer: 


Frenell 


BRENELL ENGINEERING CO. LTD. 
la DOUGHTY STREET, LONDON, W.C.I. 
Telephone: HOLborn 7356 (3 lines) 
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superb new series 140 


3 
aa 


Y/ 


"] 
Wi 
My 


HU 


_ 
Z 


T/ 
/ 


7 Ys 
le 
MUU 


Wy 
Yl 
YW 


UU 


5 Ranges D.C. voltage to 1000V - 5 Ranges 
D.C. current to 10 Amps - 5 Ranges A.C. 
voltage to 1000V - 3 Ranges Resistance to 20 
Megohms : d.b. scale - Sensitivity on D.C. 
volts 20,000 ohms per volt - Accuracy better 
than 3% - Sensitivity on A.C. volts 2,000 
ohms per volt: Accuracy better than 4%. — 


All materials and components of highest quality 
meeting all relevant B.S.S. The voltage ranges 
and the three lowest ranges of current and the 
ohms ranges employ adequately rated high 
stability resistors mounted on a high quality 
printed circuit. Range selection is obtained by a 
multi-card 12-way selector switch for all ranges 
excepting the 100mA, A1 and 10A ranges and 
the 1000v AC and DC ranges which are selected 
by appropriate sockets on the face of the instru- 
ment. The batteries for the resistance ranges are 
contained in a separate compartment access- 
ible from the rear of the case and are safely 
sealed by a double wall from the 50uA movement. 


Dimensions: 33” x 53” x 23” including knob. Weight: 21 ozs. 


ONLY $1 0.5.0 including 2 plug-in test leads, Leather carrying case extra, 


Contact your nearest specialist retailer, or write to: 


MEASURING INSTRUMENTS (PULLIN) LTD. 


Electrin Works, Winchester Street, Acton, London. W.d 


Telephone: ACOrn 8801/5 
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Already there are hundreds of applications of 
Newmarket transistor Packaged Circuit amplifiers. 
Hundreds, yet the potential figure is thousands— so 
versatile are these standardised amplifier circuits. 
Virtually any type of equipment, in which an amplifier 
fulfils a major role, can benefit from the incorporation 
of one of these economical transformerless, comple- 
mentary symmetry circuits. 

SAVE TIME AND EXPENSE 

Use of pre-tested off-the-shelf amplifiers slashes 
research and development time, simplifies assembly, 
cuts testing and fault finding. Selective assembly 
assures you of tight specification and narrow perfor- 
mance spreads at standardised input sensitivities. 
And the range is still growing! 

MAKE SHORT PRODUCTION RUNS PAY 
Incorporation of pre-assembled units available in 
quantity can make even short production runs show 
a profit. Cuts out special design, stock listing and 
assembly. 12 month guarantee, backed by immediate 
replacement service eliminates costly testing and 


fault finding. Modifications and special designs - 


available for quantity orders. 


NEWMARKET 
TRANSISTOR 


Details and data sheets from ; 


NEWMARKET TRANSISTORS LTD 
a PC: DIVISION, EXNING ROAD 
NEWMARKET, Tel: Newmarket 3381 


WIRELESS WORLD. 


PERFORMANCE DATA 


Power Output (RMS) 
Input Sensitivity 
(Full Output) 
Input Impedance 
(Typical) 

Load Resistance 
(Ohms) 

Supply Voltage 
(Nominal) 

Total Distortion 
(Full Output) 


Frequency Response 


Overall Dimensions 
(Inches) 


All 3 Ins High 


35 


Pci PC2 PC3 PCc4 PC5+ Pc7+ 
150mW 400mW 400mW 400mW 3W 0.8W 


100mV 2mV 10mV -200mV_ Ss SmV 5mV 
1.5K 1K 2.5K 220K 1.5K 1.5K 

40 15 15 15 3 8 

9V 9V 9V 9V 12V 9V 

6% 6% 6% 6% 3% 3% 
330c/s 200c/s 200c/s 200c/s 50c/s 50c/s 
-15Kc/s -12Kc/s -12Kc/s -12Kce/s -15Kc/s -15Ke/s 
2x1 24x14 24x14 2x1 54x12 3x1} 


DENMARK : Oskar Pade, 4 Ingersvej Charlottenlund, Copenhagen 
FINLAND : Insinooritoimisto Pluton, Kirstinkatu, 8A Helsinki 12 
SWEDEN: Forslid & Co. A. B., Radmansgatan 56, Stockholm 
NORWAY : Sigurd Freiring, Lilletorvet, |, Oslo 
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“Aion 
performance 


The higher up the building goes, the more difficult becomes top-level contact 
with the ground. Wherever problems of communication are involved—such as 
are encountered in building the new GPO radio tower in London—the BCC 40 
portable radiotelephone is the perfect answer. 

Fully transistorised, compact and robust, with a proved consistently high 
performance, the BCC 40 is the natural choice for such undertakings. Designed 
for the particular needs of armed forces, police and fire services, it is ideal for 
use in industry where conditions are often equally arduous. The BCC 40 
ensures reliable two-way speech communication and provides up to 6 channels 
in any of the VHF bands. There is also a choice of either P.M. or A.M. operation. 
The BCC 40 inherits the longstanding reputation of BCC equipments for high 
performance, reliability and endurance. 


BRITISH COMMUNICATIONS CORPORATION LTD. 


EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX 
Telephone: Wembley 1212 Telegrams: BEECEECEE WEMBLEY 
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SAVE 

~ TIME 

SPAGE | 
COST 


Leevers-Rich Series E—the studio tape recorder with 

Consistent operation and easy maintenance to save TIME 
Compact design and mobility to save SPACE 

Competitive price and negligible upkeep to save COST 


All these down-to-earth practical features AND the impeccable 
LEEVERS-RICH sound quality. 


Series E studio recorder console (illustrated) 
with FULL remote control. Single track from 
£640. 


dust one example from a complete range of 
portable, console and rack mounted recorders 
for single or multi-track use, including the 
NEW fully automatic version with photo elec- 


tric programming system. 


DELIVERY? Sooner than you expect for this 


class of equipment. 


LEEVERS-RICH 


319b Trinity Road - Wandsworth - SW18 - VANdyke 9054 
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Accuracies of two parts in a hundred million... 


over the temperature range 
THE NEW TELEMAX - SOUTHERN T.D.I. 
FREQUENCY METER HAS THIS SPEC. 


Frequency Range 


Fundamental Frequency: 30 Mc/s. to 93 Me/s. 
Internally Converted Range: D.C. to 30 Me/s. 
Range as a Frequency Meter: 10 Ke/s to 3,000 Me/s. 
Range as a Generator: D.C, to 3,000 Mc/s. 
Reference Standard Stability: At constant ambient + 4 
parts in 1 

Accuracy after warming up: better than! part in 10° 
Fundamental Frequencies = 30 to 

93 Mc/s. > 200 mV minimum. _ 
Sensitivity 5 mV with magic eye zero. 


beat indication ; 
- 50 “V using head-phones: 
for zero beat indication. ~ 
Standard frequencies of 10 Ke/s, 100 Ke/s, 1 Mc/s and 5 Mc/s: 
are available at crystal accuracy on front panel at approx- 
imately 1 volt level. : : 
Optional extra: ‘ 
A built-in counter can be supplied. 


The new Telemax-Southern T.D.1. Frequency Meter is the only 
transportable instrument that measures and produces frequencies up 
to 3,000 Mc/s. with crystal stabilities of the order of 4 parts in 10° at 
constant ambient. It is also available with an optional extra counter. 
unit which allows readings to crystal accuracy + 1 cycle. 4 


TELEMAX - SOUTHERN LIMITED 


(An association of Telemechanics Ltd. and Southern Instruments Ltd.) 


SPECIALISTS IN PRECISION FREQUENCY MEASUREMENT. 
FRIMLEY ROAD CAMBERLEY SURREY Telephone: CAMBERLEY 3408 
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McMurdo © Precision Components 


McMurdo Instrument Co Ltd 
Rodney Rd., Portsmouth, Hants. : 
Tel, Portsmouth 35555. Telex 8612 

ae Contact our Sales Office for details of our full range —-~ 
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A glass dielectric with completely predictable 
electrical characteristics. 

A glass body of the same material as the 
dielectric. 

The whole ent ey, is fused into a monolithic 
unit. The CYFM is one of the most reliable 
electronic components available. 

The CYFM exceeds MIL-C-11272B. 

The new DEF 5138 will cater for it. 


clearly the best capacitors 


€ Range 0-5—10,000 pf. 
@  V.D.C.W. is 300v and 500v from —55 to 


+125°C 
€ _Life:— After 2,000 hours at 125° with 150°% "4 
of full rated voltage, capacitance change is 3 
less than 0-5% at 1 Mc or 1 kc. At 125°C, 
dissipation factor is 0-007 and I.R. is 
> 101° ohms. 
Send for details 


ee OS EL LIMITED, Pallion, Sunderland, Co. Durham. 
Telephone: Sunderland 71557. Telex: 53273 
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DIGITAL INSTRUMENTATION 


* ILLUMINATED 6 DIGIT DISPLAY 

* TIME, PERIOD AND FREQUENCY MEASUREMENT 

* 100mV SENSITIVITY 

* PRINTOUT FACILITIES 

* CRYSTAL OSCILLATOR ACCURACY + 1 PART IN 108 
* OPERATING TEMPERATURE 0 — 45°C 


PACKED AND DELIVERED IN UNITED KINGDOM 


For full information write today for Leaflet 231D1 


PR/AIC/A/L | 


RACAL INSTRUMENTS LIMITED, WESTERN ROAD 
BRACKNELL, BERKS. TELEPHONE: BRACKNELL 9414: TELEX ~ 
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HEY 


ONLY AN ILLITERATE WOULD HOLD ~ 


A PEN LIKE A SOLDERING IRON _ 


we | YOU HOLD A PRECISION IRON LIKE A PEN 
_ FOR ANEW GRIP ON SOLDERING ACCURACY 


A Precision iron, with its sculpted, balanced handle, makes joints as neatly and accurately 


as dotting ani or crossing at. On the production line, the Precision method means reduced 


operator fatigue, increased speed and efficiency. Fast heat-up. Here’s another perform- 
ance-plus : the heating element of a Precision iron extends right up into the high conduct- 
ivity bit for double-quick heating on half the power. No less than 39 bits are available 
with a choice of 3 bit shapes in most sizes. For more specific information or advice write : 


A-N.T-E-X 


ANTEX LIMITED|GROSVENOR HOUSE| CROYDON |SURREY|MUNICIPAL 2774 
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AIR OPERATED TELESCOPIC MASTS 


WIRELESS WORLD 


SOME APPLICATIONS 


Radio Aerials 

Meteorological Instruments 
Microphones 

T.V. Cameras 

Floodlighting 

Aircraft Landing Beam checks and 
calibration 


BRIEF INFORMATION 


Extended heights: 16-100 feet 
Lifting Capacity: 1-200 Ib. 
Material: High Tensile Light Alloy 


Full range of attachments for mount- 
ing masts on vehicles or in open 
country 


. Air supply taken from hand-pump, 


air compressor or air bottle through 
special control valves 


EACH MAST BACKED BY 
THE EXPERIENCE WHICH 
HAS MADE CLARK THE FIRST 
CHOICE 


Write for Pocket Catalogue today. 


A. N. CLARK (ENGINEERS) LIMITED 
Binstead, Ryde, Isle of Wight 
(Formerly of Merton, London, S.W.19) 


Telephone: RYDE 3691 


Telegrams: TELEMAST RYDE 


| 


i 
} 


14, SOHO ST., 


May, 1964, 


WEBB’S 


FOR EVERYTHING 


EDDYSTONE 


NEW 
EDDYSTONE‘‘EC10”’ 


TRANSISTORISED 
COMMUNICATIONS RECEIVER £48 “civ 


MIMI Mm 
= COVERAGE _ Tunes 30 Me/s, to 550 ke/s. (10 = 
= to 545 metres). = 
= PERFORMANCE | Sensitivity for 15dbs/nratiois = 
= better than 5 microvolts on = 
= Ranges | to 4 and better than = 
= 15 microvolts on Range 5 (550- = 
= 1500 ke/s.). = 
=  PUSH-BUTTONS _ Select AF FILTER-AGC—BFO— = 
= DIAL LIGHTS. = 
= CALIBRATION Easily read on 9 inch tuning scale. = 
= TUNING — Flywheel-loaded 100/I ratio = 
= ensures smooth control. = 
= INTERNAL _ Gives pleasing reproduction. = 
oS SPEAKER Telephone jack on front panel. = 
= COMPACT Size !2tin. x Sin. x 63in. high. = 
= Weight with batteries 14 Ibs. = 
; TMM MTT 


No fuss and bother about special batteries—Uses SIX 
“U2” TORCH CELLS OBTAINABLE ANY WHERE. 


A FINE RECEIVER EQUALLY 
SUITABLE FOR THE HOME, 
CAR, BOAT OR FIELD. 


Write for details—or call and- hear the 
‘EF C10? gt:s 


WEBB’S RADIO 


Tel.. GERrard 2089 & 7308 
LONDON, W.1. Gables: CRIS WEBCO LONDON 
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EXPORT ONLY 


FAMOUS 


P.C.A. 


._ Offices and Works 


WIRELESS SET 


TROPICALISED 


SENDER/RECEIVER 
for AM/RT & C.W. 


Considerably lighter and easier to operate than 
Wireless set No. 22. 


Frequency range 1.6 mc/s. to 10 mc/s. in two 
overlapping ranges. M.O. or crystal control. 2 flick 
frequencies. Netting by Zero Beat Method. 


Single tuning control (Send and Receive frequencies 
are automatically the same). Internal P.S.U. for 
iv GC, 

Overall measurements 

20}in. x 10}in. x 12?in. 

Weight 30 !bs 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


SWITCHBOARD 
MAGNETO 10 LINES 


HALLICRAFTER TRANSMITTERS 


TYPE BC-610-E 


Frequency range 2 mc.—18 mc. Three pre-tuned 
channels selected by switch. Master Oscillator or 
crystal operation. 


450 w. power output on key. 350 w. on telephone. 
120 v. A.C. 50/60 cycles supply but special auto- 
transformer 120/220 v. for 220 v. operation made by 
Hallicrafter can be supplied additionally. 


Tube complement: oscillator 6V6 (1); doubler or 
buffer 6L6 (1); intermediate amplifier 807 (2); 
Power amplifier 250TH (1); HV rectifier 866A (2); 
voltage regulator VT139 (3); audio drive 2A3 (2); 
modulator 100TH (2); rectifier 5Z3 (2). 


Complete with Speech Amplifier BC-614-E; Aerial 
Tuning Unit BC-939-B; full range of Tank Coils 
and Exciter Tuning Units; Microphone T-50; 
Key and Connecting Cables IN BRAND NEW 
CONDITION. IMMEDIATE DELIVERY. 


RADIO 


Telephone: RIV 8006/7 


Designed for use under extreme tropical conditions. 
Accommodates 10 lines and any type of magneto 
telephone can be used as extension instruments. 


Alarm buzzer. Lighining protectors fitted to each 
line wire. All cords rubber covered. 
Dimensions 143in. x 
3in. < 5#in. 
Weight 23 lbs. 
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 WEYRAD | 
COILS AND I.F. TRANSFORMERS IN 


LARGE-SCALE PRODUCTION 
FOR RECEIVER MANUFACTURERS 


10 mm. x 10 mm. x 14 mm. Ferrite cores 6 mm. 472 kc/s operation. 
Single-tuned I.F.s and Oscillator Coils. 


May, 1964 


P.9 SERIES 


} 


P.55 SERIES 12 mm. x 12 mm. x 20 mm. Ferrite cores 4 mm. 472 kc/s operation. 
Single-tuned I.F.s and Oscillator Coils. 


T.41 SERIES 25 mm. x 12 mm. x 20 mm. Ferrite cores 4mm. 472 kc/s operation. 
~_ -Double-tuned Ist and 2nd I.F.s and Single-tuned 3rd I.F. Bi 2 with 
diode and: by-pass capacitor. 


These ranges are available to manufacturers in versions suitable for most of the popular 
types of Transistors. The Oscillator coils can be modified to enable specific tuning capacitors 
to be used provided that bulk quantities are required. 


OUR WINDING CAPACITY NOW EXCEEDS 
50,000 ITEMS PER WEEK 


On the most up-to-date and efficient machines backed by a skilled assembly labour torce 
for all types of coils and assemblies. 


Weymouth Radio Manufacturing Co., Ltd., School Street, Weymouth, Dorset 
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OF A KIND solid-state multi-facility. 
MODULAR TEST SETS 


M.T.S.'A210—Audio/Ultrasonic Test Set 
- for the complete evaluation of audio and Test Set, for checking MF/HF radio 


M.T.S. A310—MF/HF Radio Equipment M.T.S. A410—VHF/UHF FM Equipment 
Test Set for field and workshop checking 
particularly of f-m _— receiving and transmitting 


equipment. | 


ultrasonic amplifiers; filters and _ trans- 
mission circuits, 


communication | equipment, 
marine installations, 


This range of transistorised modular test 
sets is based on a concept in which known 
testing requirements are met by a series of 
plug-in module units, each module pro- 
viding a test facility. 


Narious combinations of modules will pro- 


vide test facilities for a particular system or 
equipment. These test sets may be powered 
by batteries. or mains supplies, the power 
units being completely interchangeable. 


For further particulars please contact Engineering Products Division 


AMALGAMATED WIRELESS (AUSTRALASIA) 


LIMITED 


47 YORK STREET, SYDNEY. 2-0233 
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| Weighing only 0.8 oz. and measuring Zin. cable the new Printact has 

a No Springs—No Wiring—No Soldering—No Mechanical Linkage— 
No Exposed Parts, 

f Available with Bifurcated Palladium, Gold Alloy’ or Silver contacts 
for more than 5 million cycle 3-pole switching of up to 2. amp. res. 
loads. Coils from 20 to I0k ohms at 500 mw. Operating temperature 
—30° C to +95° C. Operate time 10 ms. 
i Quality features include: double break contacts, balanced armature, He 


enclosed housing, plug-in application, encapsulated coil, self-wiping 
NM i D GS E te contacts and inherent snap-action. 


MINIATURE PLUG-IN RELAYS 


TYPE: 3000 Twin-Armature 

This relay is a space saver! Two relays in one. 
Two coils, two armatures, working independently. 
Contacts maximum 4 change overs light duty or 
2 change overs heavy duty. Coils; Maximum 
10,000 ohms. 


TYPE: 3000 30 amp. 
Capable of carrying 30 amps. 
at 250 v. A.C. with maximum build up of 4 makes 
or 4 breaks, Coil: .1 to 80,000 ohms. 


i 
i 
3 


Operate 
D.C. Volts Type 
6 Volts 68.5 mA. (MQP 108) 
12 Volts 37.0 mA. (MQP 208) 
TYPE: 3000 Transistorised Relays 24 Volts 19.5 mA. (MQP 308) 
T.1 Operates from 300 to 500 micro/amps. 48 Volts 10.2 mA, (MQP 408) 
tak a I$ ee a ee: ae 100 Volts 4.9 mA. (MQP 508) 
.2. Operates from 3 to 5 micro/amps. at I+ volts : pik 
D.C. Maximum contacts 2 change overs Fitted 4 C at | amp. TYPE: 3000 Delay Relay ° 
light duty or 2 change overs heavy duty. 100 V.D.C. This relay can be supplied with operate/delay 
T.3 Operates from !5 to 30 micro/amps. at Operate Time 6 m/S. up to 25 seconds from supply of 6 to 50 volts D.C. 
14 volts D.C. Maximum contacts six change Release Time 4 m/S. ee aut ee ee rlcrewel fiereen 
overs light duty. Insulation up to 250 V.A.C, Baas ir 
T.l, 7.2, 7.3. Energised 12 to 18 volts D.C. Swin' Concsces: reports Contacts maximum 6 change overs 
Temperature: — 10°C. to + 40°C. With adjustable resistor giving plus or minus 
Mounting: only requires 2 screws. 2 seconds of nominal figure on operate and release 
Fitting supplied with Relay. relays. 
Mounting Rack can be supplied for 36 


Relays. 
P.O. 19in. x 3fin. 
These Racks can be cut to any size. 
Weight of Relay 43 grams. 


Quantity up to 10 at 16/- each. 


Further discount according to quantity. 


7 DAY PROTOTYPE SERVICE 


A.!.D.,  A.R.B. 
ADMIRALTY APPROVED 


TYPE: 3000 B.O.3. Meet us at the 1,E.A. Exhibition 
With its own bracket for fitting in any position, . STAND E259 3000 TYPE P.|I. 
ate too bah alge with each other. Coil OLYMPIA Plug-in Relay 


A.D.S.RELAYS LTD 


89-97, ST.JOHN STREET, CLERKENWELL,E.C.I 
: Telephone: CLErkenwell 3393/4/5 
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Sentorian 


THE SOUND OF TODAY! 


From Europe's most 
modern capacitor plant 
Subminiature aluminium 
Foil capacitors in 42 
standard ratings 


The most modern and efficient capa- 
citors obtainable today. 


For 8 years SPS International has been 
producing in the U.S.A. a range of minia- 
ture lightweight capacitors designed to 
cope with every extreme of temperature. 
Now the whole benefit of this experience 
has been brought to the new SPS factory 
at’ Shannon, Ireland, making the same 
high-quality capacitors available at short 
notice to any part of Britain. SPS capa- 
citors guarantee complete reliability and 
long life thanks to the techniques of total 
encapsulation perfected over a _ long 
period in the U.S.A. 


Ideal for transistorized communications 
equipment, portable radios, hearing aids, 
electronic instruments, audio cross-over 
networks, hi-fi tuners and amplifiers, 
recorders, test equipment and other low 
voltage circuits. 


CAPACITANCE—20% +- 100% of rated 
capacity. 


DISSIPATION FACTOR: Less than 
8°/, at 50 WVDC. 


D.C. Leakage: Less than 6 pA after | min. 
applied WVDC. 


OPERATING TEMPERATURE: 65°C 
at rated WYDC, 


Available in 42 standard ratings, with 
intermediate values at no extra cost. 
For complete technical information and 
assistance write or telephone SPS Inter- 
national Ltd., European manufacturing 
arm of a leading U.S. supplier of quality 
capacitors. 


SPS INTERNATIONAL LIMITED 


SHANNON AIRPORT, IRELAND. Tel. : Shannon 245 
8W W058 FOR FURTHER DETAILS. 
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This new unit makes use of the high flux density available 
in the magnet system of the previous H.F. 1016 unit. A 
curved diaphragm is used with a rigid centre section 
coupled to the voice coil. The rigid coupling and the 


. design of the cone termination give a balanced response 


over the whole audio range. The unit is specially suitable 
for use in the smaller type of enclosure having a Selene of 
approximately I+ cubic feet. 

Specification: Chassis—die cast aluminium; Cone— 
graded pulp cambric surround; Cone dia.—IOin.; Pole 
dia.—lin.; Flux density—16,000 gauss; Total flux—64,000 


maxwells; Impedance—I5 ohms. ; 
Price: £9. 8. 6 


Type Flux Density 
10” H.F.1012* 12,000 gauss 
8” H.F.816* 16,000 gauss 
8” H.F.812* 12,000 gauss 
8’ H.F.810 10,000 gauss 


| T359 tweeter 9,000 gauss 
T8l6 16,000 gauss 
Ti2tweeter | 16,000 gauss 
“T10 tweeter 14,000 gauss 


wll wl wlolalole 


*These three speakers incorporate. a_ universal 
impedance speech coil. 


CROSSOVER NETWORKS: CX3,000 £1.13.3 
CX, 1,500 £2.2.0 CX500 £1.8.9 


WHITELEY ELECTRICAL 
RADIO COMPANY LTD. 


MANSFIELD - NOTTS - Tel: Mansfield 1762/5 
London Office: 109 Kingsway, W.C.2. 
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The shapes of sound 


PRECISION AT EVERY POINT 


Quite apart from its exceptional performance, the 4 
Goldring-Lenco GL 70 is an eminently satisfying unit GOLDRING 
just to look at. It is Swiss precision engineered LENCO 
throughout and incorporates the superb L.70 Trans- EN GL 70 
cription Arm, which is a high-fidelity masterpiece in 
its own right. The turntable is die-cast from non- 2 £23 12s 6d 
magnetic material and weighs 8 lbs. Continuously > (4+P.T. £3 16s 10d) 
variable speed adjustment from above 80 r.p.m. to . 
below 30 r.p.m. and from 15-18 r.p.m., with positive GL70/P 

Sheil ine. F . = (Mounted on box-type 
click-in positions for standard speeds. A pick-up 6 base) 
lowering device is incorporated to enable the arm to 
be gently lowered onto any part of the record, or 
raised, by turning the play switch to ‘on’ or ‘oft’. The 
GL 70 is, in fact, an instrument capable of meeting the 
highest demands of the discriminating enthusiast. 


£26 12s 6d 
(+-P.T. £4 €s 7d) 


GOLDRING MANUFACTURING CO, (G.B.) LIMITED, 486-488 HIGH ROAD, LEYTONSTONE, LONDON, E.11 TELEPHONE : LEYTONSTONE 8343 
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NEW 


REGAVOLT 


MODEL 31A 


The smallest variable transformer 
made in the World for 0-250v service 


Nearly 30 years experience lies behind this single 
layer toroid capable of direct connection to a 
250v A.C. supply to give reliability for industrial 
service. 


Only 3” in diameter and 2” deep this Regavolt 
can control loads of up to 1 amp when heat sink 
mounted. : 


* RATED UP TO 1 AMP * TROUBLE-FREE 
BRUSH GEAR * OTHER MODELS FOR 120 AND 
230V INPUTS AVAILABLE * NOW IN FULL 
PRODUCTION Piease write for List nr/625D for full details 


The British Electric ResistanceCo. Ltd. 


Queensway » Enfield 

Middlesex Tel; HOW 2411 

Grams: Vitrohm Enfield 
34B 


pace | RECTIFIER SETS 


100 W 150 kW 

AND FIXED OR 
3 PHASE | VARIABLE OUTPUT 
| PHASE & 3 PHASE 


Electro-Plating, Plasma, Arc 
0.5 KVA Welding, Electro-Magnets, 
TO : Carbon Arc, Battery Charg- 


ing and other uses. 
250 KVA 


Plasma Arc Sets and other 
specialized equipment for 
gas, vacuum and powder 
techniques. Power Control Variable Cutpuy 


TRANSFORMERS Shee eda re BG. earns 


Low Voltage High Current Rectifier Sets. 


64STEP ONLOAD 
VOL TMOBILE SWITCHING 


HIGH CURRENT i 
‘TRANSFORMERS 


| Phase and 3 Phase 


AUTO- 
TRANSFORMERS 


Output 1.6% to 100% 
or 125% of input volts 


Output currents of 
hundreds or thousands 
of amperes for Fur- 
naces, Rectifier Sets, 
Heat Runs, Short Cir- 
cuit Testing and other 
uses. 


Examples: 5V300A, 
10V1,000A, 
20V3,000A, 
5V6,000A. 


in 64 steps or 80 steps. 
A control device for 
many loads—resis- 
tance furnaces, rec- - 
tifier sets, battery 
charging, anodising, 
heating and other uses. 
| Phase and 3 Phase. 
18 Models. 


Output currents from 
20 A to 200 A. 


HARMSWORTH, TOWNLEY & CO. 


2 Harehill, Todmorden, Lancs. 


Telephone: Todmorden 602 


May, 1964 WIRELESS WORLD 
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POSITIVELY | SIMPLE! 


The new PAINTON CAMBLOCK |» terminal sirip 


This entirely new conceptin terminal block 
design gives fast, positive wire connections 
with less than a single turn of ascrewdriver 
The cam action of this system ensures 
vibration-proof connections, high conduc 
tion, elimination of damage to wires, and 
significant economies in wiring costs. 
There are three ranges of 
size: Medium, Miniature, 
Subminiature. 

Please send for leaflet PC1 


SEE THE CAMBLOCK 
ON STAND E26 
OLYMPIA > LONDON 
25-30th MAY 1964 
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PAINTON 
on KS 
Exclusive manufacturing & selling licensees 
for U.K. & Western Europe 


Painton 
& CO LIMITED 


KINGSTHORPE . NORTHAMPTON 
Tel: 34251 (10 lines) * Grams: ‘Ceil’ Northampton * Telex: 31576 


Australia Painton (Australia) Pty. Ltd. > Benelux Painton S.A 
Sweden Svenska Painton A.B. * U.S.A. Painton Inc. 


Foreign Patents 
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Camblock Trade Mark U.K. ane 
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WHARFEDALE 


BASS UNITS 
for 2 or 3 SPEAKER 


SYSTEMS and 
SUPER TREBLE UNIT 


W12/RS/PST 


This bass unit is fitted with a 
Polystyrene diaphragm and roll 
surround. The low resonance 
frequency of 26/32 c/s, and large 
linear excursion ensure superb 
-low frequency reproduction. Total 
flux 156,000 maxwells. 12/15 
ohms. Flux density 14,000 oer- 
‘steds. I1fin. dia. centre pole. 
Maximum input 15 watts rms. or 
30 watts peak. 


PRICE (tax free) 215/-. 


W15/RS 


The ideal bass unit for 
high quality 13,500 oer- 
steds. Total flux 180,000 
maxwells. Roll surround. 
Impedance: 12/15 ohmis, 
Resonance: 26/32 c/s. 


PRICE (tax free) 356, -. 


SUPER 3 


3” Tweeter 
Flux density 14,500 oersteds. Total 
flux 60,000 maxwells. 
Aluminium voice coil, cloth sur- 
round. 
Impedance: 2/3 or 10/15 ohms. 
PRICE 116/8 including 16/8 P.T. 


Further details and cabinet construction sheet 
for above models available free on request. 


WHARFEDALE 
WIRELESS WORKS LTD. 
IDLE, BRADFORD, YORKS 


Telephone Idle 1235/6 


Telegrams ‘Wharfdel’ 
Bradford 
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—M. R. SUPPLIES, Ltd., 


(Established 1935) 


Known for many years as the most reliable source of the following specialised material 
—always right up to date. Careful packing —immediate delivery. Prices nett. 

SMALL GEARED MOTORS. In addition to our well-known range (List GM/361) 
we offer smaller open type 8.P. units, 200/250 v. A.C., 1, 6, 12, 20 or 60 r.p.m. Size 
approx. 44in. x 2hin. « 2in. with 1 in. shaft proj. Suitable for display work and 
many industrial uses. Only 69/6 (des. 2/6). 

MINIATURE RUNNING TIME METERS (Sangamo), 200/250 vy. 50 c. (synchronons)- 
Counting up to 9,999 hours, with 1/10th indicator, Only 1}in. square with cyclometer 
dial, depth 2in. Ideal for use with modern equipment. Immediate delivery, 60/-, 
post paid. 

PRECISION POTENTIOMETERS (Painton), 50,000 ohms. 25 watts. Screened metal 
housing, 12/6 (des. 1/-). 

SLIDING RESISTANCES, with screw motion, 12,000 ohms. 30 m.a. Overall dimen- 
sions:—20in, x Sin. x 4in., 20/- (des. 5/-). 

MINIATURE VARIABLE TRANSFORMERS (Philips). Remarkable and very 
popular offer from stock. Open type—panel mount, only 3}in. diameter, input 200/ 
240 y. Output 0/240 y. 0.5 amp. (in two stages). Also the same model input 110 v., 
Output 0/110 v. Many applications including motor and lighting control, 58/6 (des. 
2/6). 

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended 
in many national journals), 200/250 y. 50-c. Fitted with spindle for hours, minutes 
and central sweep seconds hands. Self-starting, central one-hole fixing. Dia. 23in. 
Depth behind dial only lin. With back dust cover 29/6 (des. 1/6). Set of three 
hands, brass, in good plain style, For 5/7in. dial 2/6, For 8/10in. dial 8/6 set. ~ 
MINIATURE COOLING FANS. 200/250 y. A.C., with open type induction motor 
2in, x Bin. x L}in. and 4in. 4-bladed metal impeller, Ideal for projector lamp 
cooing, convector heaters and light duty extractors, 28/6 (des. 2/-). 

EXTRACTOR FANS. Final offer of this very popular and efficient model complete 
with outside cowling and indoor shutter. Circular motor housing only 4}in. dia. 
Easily mounted in small window pane. Silent induction motor. 200/250 v. A.C. 
(no interference), 3,500 c.it./hr. Instructions-with each. Only 69/6 each (despatch 
3/6). We also supply our 8in. model at £5/5/- and 10in. model at £5/12/6 (despatch 
3/6). These models are not supplied with outside cowling. Details on request. 
SYNCHRONOUS TIMER MOTORS (Sangamo) 200/250 v. 50 c/s. Self starting 2in. 
dia._x Ijin. deep. Choice of following speeds 1 r.p.m., 12 r.p.h., 1 r.p.h., 1 rey. 
12 hrs., 1 rey. per day. Any one 39/6 (des. 1/6). Also high-torque model (G.E.C.), 
2% x 2in. x l#in., 6 r.p-m. 57/6 (des. 1/6). 

SYNCHRONOUS TIME SWITCHES (Sangamo) for accurate pre-set switching opera- 
tions on 200/250 vy. 50 c/s. Providing up to 3 on-off operations for 24 hours of any 
chosen time, with day-omitting device (use optional), Capacity 20 amps. Com- 
pactly housed, 4in. dia., 33in. deep. With fullinstructions. £5/18/6 (des. 3/-). 
COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable 
any price, 200/250 vy. A.C./D.C, Fitted latest radio/T.V. suppressors. Comprising 
motor with fixing brackets, foot control and switch, needle light with switch, belt, etc. 
and instructions for easy fixing to ANY machine. The complete outfit £6/18/6 
(des. 3/6). 

IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, including stainless steel 
(most models). Philips Variable Transformers (all models). - 


M. R. SUPPLIES, Ltd., 68, New Oxford Street, London, W.C.1. 
(Telephone: MUSeum 2958) 
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EDDYSTONE COMMUNICATION RECEIVERS 


For the professional or Amateur user who likes the Best. 


FOR FURTHER DETAILS. 


Communication receiver at a moderate price. MANUFACTURING 
STANDARDS OF THE HIGHEST ORDER, 8 BS8A valves Superhetero- 
dyne circuit. FREQUENCY RANGES 


Range I..: 12.4—30 Mc/s. Range 4... 1.12—2.58 Me/s. 
Range 2... 5.2—12.9 Me/s. Range 5... 480—1150 ke/s. 
Range 3... 2.5—6.1 Mc/s. 


Ranges 4 and 5 include the International Distress Frequencies. 
Sensitivity better than 10 microvolts. Selectivity 30 db down at 
10 kc/s. off resonance. AC/DC. Internal speaker. 

HIRE PURCHASE TERMS 


Model No. Cash Price Deposit 12 Mthly. 24 Mthly. 
Payments Payments 
Mp ee atae wee Oe £34 8 9 £5 0 0 £2 12 6 — 
... £62 0 0 £12 0 0 £4.88 3 £2 6 6 
.. £125 0 0 £25 0 0 £816 6 £414 6 


Se cee sg £48 0 QO Transistorised Receiver. 
CONFIDENTIAL TERMS. YOU DEAL SOLELY WITH H.P. RADIO. 
Carriage paid per passenger train. SATISFACTION GUARANTEED 


The Eddystone 
Specialists 


SERVICES LTD. 


49/51 COUNTY RD., 
LIVERPOOL. 4 


ESTAB. 1935 


Telephone: AINTREE 144 
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performance down to 30 c/s 


enclosure gives distortion-free 
with 4 watts input. 


IMPEDANCE: 15 ohms 
As the waveform shows, the 
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mahogany 

FREE LEAFLET 

ON CABINET MODELS 
ON REQUEST 


sass 


fully finished 


with a choice of polished 


walnut 


or 
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WHARFEDALE 
A really compact loud- 
speaker system giving 
Wharfedale Wireless Works Ltd 


full range performance 
on mono and _ stereo. 
veneers, or oiled teak. 
Oak finish available to 


special order. 
£28/10/- unpolished. 


£29/10/-, 


Yorkshire. 


Idle, Bradford, 


“3: 


Telegrams: ‘ Wharfdel,’ Bradford. 
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WIRELESS: WORED.- 


Times : 10 a.m.—6 p.m. daily 
Admission : 5/-, Season Ticket 10/- 


or by ticket obtainable only from exhibitors 


EXHIBITION 


OLYMPIA LONDON 25-30 MAY 


The fi 


\ 
WHE Wp 

SS S 
AMNMAMA §QQQYA 


occupying all halls of Olympia. Nearly 700 


fth International 1E A Exhibition opens on Monday 
British and foreign manufacturers of electronic equipment, 
scientific instruments and industrial controls are showing 
their newest products and developments in the 1964 


IEA — the largest exhibition of its kind in the world. 


May, 1964 


25th May, 


wh 
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you are alone 
with the music 


With the dynamic headphones K 50 you listen 
to the original acoustic environment. Perfect 
bass without earmuffs. Light, cool, comfortable 
for extended monitoring. They are the ideal 
headphones for stereo and mono records, 

for tape recordings, for radio and T.V. 

Wide frequency and dynamic ranges 

(20... 25,000 cps), high sensitivity, 

Price: £7.10.0 


Ask your nearest AK G-distributor 
for K 50. 


POLITECHNA (LONDON) LTD. 


LONDON, W.|I a PERCY SPREEA 


TELEPHONE: LANGHAM 6236 TELEX: 23894 CABLES: POLINDUST 
LONDON 


Amalgamated Wireless (Australasia) Ltd., Sydney, Wellington—Con- 
noisseur Records Ltd., Dublin—Caldwell A-V Equipment Co. Ltd., 


Toronto 5, Ontario, Canada—International Aeradio (East Africa) Ltd., 
Nairobi—David Pollock (Pty) Ltd., Johannesburg—A. Rajab & A. 


Silsilah, P.O. Box 203, Jeddah—Soundrite Ltd., Singapore, Penang 


Kuala Lumpur—The China Engineers Ltd., Hong Kong. 
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NUMBER ONE IN ELECTRICAL CONNECTORS... 


WO 


MICRO-D PLUGS 


Versatile, highly reliable microminiature 
connectors designed for space and 
weight saving applications. 


CANNON ELECTRIC 
(GREAT BRITAIN) LTD. 


CET ETTT 
erin 
168 Old Street ‘i @) 

London E.C, 1, England 


Telephone: CLErkenwell 4954 
Visit us on STAND N413 at the I.E.A. Exhibition 
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a place for everything 


“POPULAR” 12A DRAWER UNIT 


The perfect unit for the storage of nuts, bolts, valves, 
etc. Free delivery on mainland. Money refunded if 
not satisfied. Overall size 35in. wide x Yin. high x I2in. 


deep. i2 steel drawers 5iin. x 3in. x 10Zin. 12 free 
dividers, and identification cards. Only heavy gauge 
steel used, stove enamelled dark green. 


F4 i 1 5 O Cash with order. 


Many other units available, including storage bins and 
adjustable steel shelving. Write for free illustrated 
catalogue. 


N. C. BROWN LITD., 


(Dept. E29) Eagle Steelworks, Heywood, Lancs. Tel: 69018 
LONDON: (Dept. E29) 5/6, Staple Inn, W.C.1. Tel: HOL 5223 
Sor eS 
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YOUR CHANCE 


INCREASE YOUR 


KNOWLEDGE 


ELECTRONICS 


The C.R.E.I. system of home study has proved 
to be not only the most convenient, but also a 
strikingly successful form of technical education. 
Hard work is involved, but at your own pace, and 
under your own self-imposed discipline. Tuition 
is genuinely personal with a watchful and friendly 
relationship between tutor and student. Courses 
are constantly revised in the light of up-to-date 
developments and obsolescent text books are not 
required. Step-by-step lessons are prepared by 
fully qualified specialists—C.R.E.I. select the lead- 
ing expert in each field. 


These advantages have gained for C.R.E.l. a 
world-wide reputation as the leading architects 
of career advancement in electronics. 


Visit C.R.E.1. 
at the 
International 
Instruments 
Electronics 


Automation 
Exhibition 
25-30 May 


OLYWIPIA 
STAND £.506 


OF 


Is here! 


Qualify for promotion and advancement 
by means of a Home Study Course 
in Electronics by C.R.E.1!. (London) 


(MEMBER OF THE CITY & GUILDS OF LONDON INSTITUTE.) 


A special programme has been prepared for the 
City and Guilds of London Institute Telecom- 
munication Technicians’ Course No. 49 and 
Supplementary Studies 300. 


If you have at least two years’ practical experience 
in.electronics, or have reached a comparable level 
in technical education, fill in the coupon below. 
It will bring you, free, brochures fully describing 
the courses you require. We would welcome a 
letter from you to enable us to answer your 
queries. 


Combinations of C.R.E.]. correspondence courses 
can be made available with residential periods in 
Universities during Vacations. Details of these 
Opportunities can be obtained on request. 


C.R.E.1. (LONDON), (DEPT. WW42), GRANVILLE HOUSE, 132-135 SLOANE STREET, LONDON, S.W.1. 
MEMBER OF THE CITY AND GUILDS OF LONDON INSTITUTE 


Please send me (for my information and entirely 
without obligation) full details of the City & 
Guilds Programme. (C. & G. SUBJECT 49) 


el 1st yr. [| 2nd yr. at 3rd yr. fF] Ath yr. 


Supplementary Studies (Subject 300) 


FILL IN NAME totic key ahin tec it tM R) Wen tee em UreaiD | We uta 
AND MAIL BDDRESS Beate sicet Melee hd eee ok ee AG 
SOT CIN = MIP ie ee ea ree nt te 


C.R,E.1. (London), (Dept. WW42), Granville 
House, 132-135 Sloane Street, London, S.W.1. 


Please send me (for my information and entirely 
without obligation) full details of the Educational 
Programmes offered by your Institute. 


C.R,E.I. (London), (Dept. WW 12), Granville 


pa- a 


| House, 132-135 Sloane Street, London, S.W.1. 
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1.E.A. EXHIBITION 
25-30 MAY 
STAND E286 


EMPIRE HALL 
OLYMPIA 
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The range of Advance R.F. Signal Generators covers 
frequencies of 30kc/s to 300Mc/s with an accuracy of 
+1%. Controls and indicators are designed to provide 


positive operation with ease of reading. A telephone 
call or letter will bring full details and specifications. 


SIGNAL GENERATORS 


SG63D 


This Signal Generator provides fre- 
quency or amplitude modulated signals 
over a continuously variable range from 
4to230Mc/sin six ranges. Ithasa tuning 
accuracy of +1% and an internal 
oscillator provides calibration checks at 
5Mc/s intervals to an accuracy of 0.03 %. 
F.M. deviation variable 0 to --200kc/s 
at supply frequency or fixed deviations 
+22.5ke/s and +75kc/s at 1000c/s. 
PRICE NETT IN U.K, £106.0.0. 


ragear® 
RANcs 


SG62 


This model covers all sound, radio and 
television bands with an extremely wide 
frequency range of 150kc/s to 220Mc/s. 
The scale is 50 in. long and a band- 
spreading device gives an open scale at 
the higher frequency ends of the bands. 
The output may be amplitude modulated 
at 30% at 400c/s. 

PRICE NEFT IN U.K. £45.0.0. 


B4 


This R.F. Signal Generator is available 
in two versions—Model A covering from 
100kc/s to 80Mc/s, and Model B cover-' 
ing from 30kc/s to 30Mc/s. R.F. output 
is continuously variable between 1LV 
and 100mV. A crystal voltmeter moni- 
torstheR.F. outputleveland modulation 
depth which is adjustable from 0 to 80% 
at 400c/s or from an external frequency 
source. 

PRICE NETT IN U.K. £88.0.0. 


D1iD 


This Signal Generator provides sine or 
square wave amplitude modulated 
signals with a continuously variable 
frequency range from 10Mc/s_ to 
300Mc/s. A slow motion drive with a 
50:1 reduction ratio vernier scale 
simplifies the frequency seiting. 

PRICE NETT IN U.K. £97.0.0. 


E2 


This instrument is the most widely used 
in its sphere, covering from 100kc/s to 
100Mc/s with adjustable output up to 
100mV: and a force output of IV. 
Internal amplitude modulation of 30% 
at 400c/s is provided and external 
modulation from 0 to 80% up to 4ke/s 
can be applied. 

PRICE NETT IN U.K. £40.0.0. 


C2H 


Designed to meet laboratory and test 
needs, this generator provides 12 pre-set 
frequencies between 30ke/s and 40Mc/s 
with stabilised R.F. level over the range. 
Each pre-determined frequency can be 
adjusted +10% and amplitude modula- 
tion facility is provided at 400c/s with a 
depth of 30%. 

PRICE NETT IN U.K. £90.0.0. 


ADVANCE ELECTRONICS LIMITED 


INSTRUMENT DIVISION 


ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TELEPHONE: HAINAULT 4444 
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TYPE LF 


Designed for general purposejuse by electrical or mechanical engineering laboratories 
in Industrial or Educational establishments. 


RANGE | c/s to 100 Kc/s SINE OR SQUARE WAVE. 
CONSTANT AMPLITUDE AND OUTPUT IMPEDANCE. 
OUTPUT VOLTAGE |2 VOLTS PK-PK into 600 ohms. 
MAINS AND BATTERY OPERATED. 

U.K. Price £45. 


1.E.A. EXHIBITION MAY 25th to 36th, STAND 524. 


You are invited to examine the Sine/Square Oscillator and other new instruments 
on the Farnell Stand No. 524. 


FARNELL INSTRUMENTS LTD. 


SANDBECK WAY, WETHERBY, YORKS. 
Tel: 2691 /2/3 
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WHY PAY £££2’s MORE 
FOR SUPER REGULATION 
YOU MAY NEVER NEED? 


FIXED or VARIABLE High Current outputs of 
12-24v. up to 24A standard (other units available 
to order). 

Ripple content negligible. Impedance and regu- 
lation equivalent to accumulator performance. 
Output impedance .4 ohm at 100 c/s. Effective 
resistance .| ohm. Inadvertent ‘‘ short ”” protec- 
tion. Long life. Silicon rectifiers, fully smoothed, 
sustained performance low impedance. 


STANDARD APPLICATIONS. OPERATING 
AND SERVICING TRANSISTORISED EQUIP- 
MENT. MOBILE V.H.F. R/TEL., D.C. MOTORS, 
RELAYS, INDUSTRIAL POWER, etc., etc. DIRECT 
FROM. A.C. WITHOUT THE USE OF ACCUMU:- 
LATORS 


PRICES: £14.16.0 to £131.5.0 


Please write to department 
C.3b for DC power supply 


MANUFACTURERS OF MACHINES FOR 


AUTOMATIC & HAND 
COIL WINDING, 
LAYER, WAVE AND 
CONTINUOUS STRIP 


WINDING 
REEL CARRIERS (Light & Heavy) 


Machines supplied to customers’ 
requirements. 
Your enquiries are invited 


> had ETA TOOL | 
Vy, e Cc O a 
(LEICESTER) LTD. 
LIMITED 
250VRU/30/20 29A WELFORD ROAD, LEICESTER 
Browells Lane, Feltham, Middx. Tel; Feltham 4242 Phone 56386 
Valradio and Stereosonoscope are the registered trade marks of 


Valradio Ltd. 
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erfected glass-metal bond 
give Amphenol-Borg 
| hermetic seals 


@@eoeneee2@282@20@20e@0@2@0@2@2929020208080200C8089382829320808980 20 
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up to 9000 p.s.i. ultimate strength 
390°C. working temperature 


Amphenol-Borg glass seals meet a strict definition of hermetic 
sealing, The leakage rate is less than 0.1 micron cubic foot of 
helium per hour when checked by mass spectrometer at one 
atmosphere pressure differential. Sealing has been perfected 
through a special Amphenol-Borg technique which bonds glass 
inserts to the steel shells. (The glass seal is, of course, an excellent 
dielectric). The range of hermetic seals includes receptacles 


in accordance with MIL-C-5015, MIL-C-26500 and MIL-C-26482. 
There are designs for seals to operate up to 390°C; with a safe 
working strength of 3000 p.s.i. differential working pressure 
and a breaking strength of 9000 p.s.i. at room temperature. All 
multi-pin Amphenol-Borg hermetic seal connectors have clear 
contact identification, which assists accuracy and speeds wiring 
and inspection. 


I.E.A. EXHIBITION 
STAND G18 


AMPHENOL-BORG LTD 
Electronics Division, Thanet Way, Tankerton, Whitstable, Kent. (Whitstable 4345-9 Telex 89157) 
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Oe Stand No. 
G72 


Measures L, C &R 


1% Accuracy 


Measures Components in Circuit 


Direct Reading ‘Q’ and tan delta 


All Solid State 


Mains-Operated 


U.K. Price £125 


This compact instrument is a trans- 
former ratio-arm bridge for the 
measurement of inductance and capaci- 
tance, and a Wheatstone bridge for 
d.c. resistance measurement. The 
ranges covered are lyH to 1,000H, 
IpF to 100uF and 0.1 ohm to 100 
Megohms. 


A single balance control, which is 
fitted with slow motion drive, gives 
good discrimination of L, C & R 
over 18 inches of linear scale even 
at range extremes. Q-factor from 0.05 
to 650 and tan delta from 0.01 to 
0,0005 is read from a directly cali- 
brated. scale. Capacitance measure- 
ments down to 0.01lpF can be made 
with Low Capacity Adaptor Type 1313, 
which also has facility for applying 
d.c. bias to the unknown component. 
This unit is particularly suitable for 
the measurement of Semiconductors 
and other devices where capacity is a 
function of voltage. 


G. & E. BRADLEY LIMITED. Gt 


Electral House, Neasden Lane, London, N.W.10. 


WIRELESS WORLD 


Tel: Dollis Hill 7811. 
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Telegrams: Bradelec London, N.W.10. 


May, 1964 


Telex 25835 
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Extension to range 


AEI16 AMPERE 
THYRISTORS 
Type CR16—O1B 


The addition of this new 16 ampere device illustrates 
once again AEI ability to meet the growing needs 

of the electronics industry. Now they’can supply 
thyristors forapplicationsfrom 1 to 100 amperes. 
The CR16 has improved gate power requirements. 


RATINGS CR16—01B Series *Mean forward current (single phase half wave resistive load 
180° conduction angle, T stud = 70°C) 16 amps. 


Peak gate dissipation 5 watts. Maximum thermal resistance 
CR16 suffix* 051B .101B 201B 301B 401B  501B 601B 1.7°C/watt. Gate trigger signal 3 volts, 40mA. 


Crest working 


reverse voltage 50 100 200 300 400 500 600 yee 


GATE CHARACTERISTIC 


Transient peak 


reverse voltage 80 120 240 360 480 600 720 Z i a : 

: Ep 2 = i 
Peak forward Z re fea rows 25°C} te 
working voltage 2 TS Semen ode tS 
(Gate open ea | ane z 
circuit) 50 100 200 300 400 500 600. 08 1.2 16 20. 


GATE TRIGGER CURRENT- mA —=— 
CRI6B GATE CHARACTERISTICS 


* Example of device coding: A 16-amp 600 volt SCR is coded CR16.601B 


From Microwatts to Megawatts 


When you need single devices, sub-assemblies or complete in- 
i stallations remember AE\’s long experience. It will help you. 
Direct association with every aspect of industry enables AE} 
to talk industry's language: gives them the technical know-how 
to meet the exacting needs of today’s particular problems. Write 
to AEI Electronic Apparatus Division, Vaive & Semi- 
conductor Group, Carholme Road, Lincoln, or your nearest 


CTORS Boe 
SEMICONDU PART OF AEI ELECTRONICS 
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-AMPERIOR 


IOWT SOUND REINFORCEMENT 


THE PORTABLE PUBLIC ADDRESS SET WITH HI-Fl STANDARDS. 
ULTRA LINEAR OUTPUT (MAX I2WT) FOR 3, 7 or 15Q. 


INDIVIDUAL INPUTS WITH SEPARATE GAIN CONTROLS FOR MICROPHONE 
AND GRAM. 
HF5;H_ ... £15 15 0. 


HF5/HZ ... £17 5 0. HAVING TWO MICROPHONE INPUTS. 
FULL DETAILS OF THIS AND OTHER MODELS BY RETURN. 


E. K. ELECTRONICS, (1.A.) LTD., Brotherton, Knottingley, Vorke 228 
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NEW from OLSON | Ws 
REPERFORATORS-TAPEREADERS 


2 AND 5 WIRE, 
F.S.K. TERMINALS, 
POWER SAMAS, 
FLEXO WRITER 
AND BURROUGHS 
EQUIPMENT 


TELEGRAPH AUTOMATION AND COMPUTER ACCESSORIES 


MODERN CASES FOR MODERN REQUIREMENTS 


The firm of Olson Electronic Ltd. have found need for small instrument. cases 
in the industry and are introducmg a series of small cases designed to satisfy 
the demands of miniature assemblies. These are strongly made of 20 s.w.g. mild 
steel and finished in silver-grey hammertone stove enamel with front panel in 
light grey (shade 631) high gloss enamel. 

Rubber feet are fitted to all cases. Vent panels can be fitted at a small extra 
charge. 


—— 


Picture Telegraph Equipment, Desk-Fax,, 
Morse Equipment, Cold Cathode Matrics, 
Stroboscope and Electronic Forks, Pen Re- 
corders, Switchboards, Rectifiers, Tape Pullers 
and Rewinders, Governed, Synchronous and 
Phonic Motors, Suppressors, Teleprinter and 


TYPE WIDTH HEIGHT DEPTH PANEL 


5 6hi in. hin, = i 
ae ig a ain i pss Teletype Tables, Silence Covers, Terminals, 
26A 8tin, 5fin. 6iin, 18 swg V.F. and F.M. Equipment. Telephone Carriers 
26B 8iin. 53in. 8iin, 18 swg ; and Repeaters, 
27 A 4 12}in. 7tin. 5tin. 16 swg Multiplex Trans- 
7B j2hin. Thin. 8in. 16 swe p F 
284 I4in. 104in- 64in. 16 swe Stabilice 4 aoe 
28B 14in. 10}in. Shin. : 
are — - sd Units, Send/Re- 
NEW SIZES OF INSTRUMENT CASES (STANDARD SIZES) ceive Low and High 


TYPE WIDTH HEIGHT DEPTH 


29A 10in. 4in. 6in, 18 swg 
29B 10in. 4in, 8in. 18 swg 


Pass Filters, Tele- 
printer and Relay 
Testers, Oscillo- 
scopes, Valve 


9% rep ; 
ae aaen ite, pay 3 ae Testers, Electric Meters, Teleprinter and 
31A 14in. 6in. 6in. 18 swg Teledeltos Paper, Plugs, Sockets, Key, Push, 
31B i4in. 6in. Sin. 18 swe Miniature and other Switches, Cord Wires 
STANDING CASES and Cables, Relays and Relay Bases, Uni- 
40K ain. 6iin. Sin. 8 swe selectors, Telephone, Decimal and other 
AGB el Bain. Sin. 6in. 18 swe Counters, Telegraph and Mains Transformers, 
40G 5#in. 8fin. 8in. 18 swg Racks and Consoles, Miscellaneous Accessories. 


Quotations. gladly given for customers’ own specifications and special requirements 


OLSON ELECTRONIC LIMITED, 54 Myddleton Street, 
LONDON, E.C.I Telephone: TERminus 8081 
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BATEY & COMPANY 


Gaiety Works, Akeman Street, Tring, Herts. 
Tel.: Tring 3476 (3 Lines) Cables: RAHNO TRING 
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“(Lexor) “DIS-BOARD”’ 
for INSTANT MAINS 


HIGHLY VERSATILE 
PORTABLE POWER 
DISTRIBUTION 
BOARDS 


eee tle elalalalalalelalatalalalalaalalalaie aielelalalelatalalaialalalslaiiaiaiaialaiala 
ct 


TRANSFORMERS 


COILS LARGE OR SMALL QUANTITIES 
CHOKES TRADE ENQUIRIES WELCOMED 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS 
RELAY AND INSTRUMENT COILS, ETC. 
VACUUM !MPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., A.W.R.E., L.E.B., B.B.C., ETC. 
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
123-5-7 PARCHIN surrey | | |LEXOR ELECTRONICS LIMITED 


jester Gace eae fe MN ALLESLEY OLD ROAD COVENTRY: 
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OVER 300} 
COMBINATIONS 
AVAILABLE FROM STOCK 


Full literature and price lists from: 
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FERRANTI 
THERMIONIC 
RECTIFIERS 

AND 

INVERSE DIODES 


* PROVED RELIABILITY 


5 a SUITABLE FOR SEAL 
TEMPERATURES UP TO 250°C 


5 ABLE TO WITHSTAND SEVERE 
TRANSIENT VOLTAGES 


P.I.V. up to 28kV 
Rectified Currents ,, ,, 200 mA 
Pulse Currents re oO Aly 
Pulse Widths » «+ 200 gisecs. 


RECTIFIER RATINGS INVERSE DIODE RATINGS CV Type No. Ferranti Type No. 


RECTIFIED CURRENT 


oh PULSE CURRENT 
LOAD | WORKING P.L.V. | FAULT | WORKING fF CV 5225 


CV 5226 
CV 6092 
CV 6119 
CV 4116 


FERRANTI LTD., KINGS CROSS ROAD, DUNDEE FERRANT/ 


See us on Stand G79 First into the Future 

at the |.E.A. Exhibition, 

Olympia, London, May 25th-30th 
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IMPEX ELECTRICAL LIMITED 


| GOWER ST., LONDON, W.C.I. MUSeum 9777 
IMPEX SEMICONDUCTORS 
ES x 

Supplies are available of fully tested semiconductors with slightly 
relaxed specifications. Continuity of supply is. always assured. Availa- 
bility list upon request. 

$49T—germanium LF power transistor 

Vcg max. = Voge max. = —36V; Ie max. = 3.6A; 

Ip max. = 450mA; p tot max. = I2W; 

Ico (Vea = —0.5¥) < 90nA; hpe = 12 to 25. 

$69T—germanium power amplifier transistor for V.H.F. 

Vep max. = Vcp max. = —28V; hee >7; 

p tot max. (at 80Mc/s, 81.5mA) >300mW ; 

$91T—silicon junction transistor similar to 0OC204 

Vop max. = VcE max. = — l4V; I max. = 450mA;3 

Ip max. = 90mA; Ico VcE = —6V) <0.3uA; 

f, (Vee = —6V. le = IMA) = I.5Mc/s; hee > 14. 


TRADE ONLY 
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SPECIALIST SWITCHES LTD 
the fastest switch 


service in the world 


——————————— rl 
ROTARY AND LEVER TO SPECIFICATION 


New customers are generally very surprised when we 
tell them their order will be despatched today or 
tomorrow-latest. ‘They are even more surprised when 
they receive the switches on time. They eventually 
get used to all their following orders also turning up 
within 24 hours—and they keep coming back. 


Where’s the catch? 


There is no catch. There are one or two limitations 
of course—all switches have 2in. long spindles, with 
no locating lugs, but this is a small price to pay for 
the fastest service in the world. 


The Secret 
We only make small quantities of switches to specification 
—We do nothing else. We are small and flexible—We 


need the minimum of internal paperwork—We are 
SPECIALIST SWITCHES. 


Quantities: 1 to a dozen or so—24 hours. Around, say, 
250—7 to 10 days. If you want more—come to us for your 
earliest requirements and go to the ‘ big three’ for the rest. 


Ask for details and prices: 


SPECIALIST SWITCHES LIMITED 
79a DUKE RD - LONDON W.4 - Paddington 8866-7 
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‘CELLOSENE’ 
CELLULOSE WADDING 


AS RECOMMENDED BY GOODMANS FOR 
RESONANCE DAMPING 


40-ply (£” nominal thickness) 36” wide 


5 yd. roll 19! = carriage 4)- 
Sole retail distributors 


H. L. SMITH & CO. LTD. 


287/289 EDGWARE ROAD, LONDON, W.2 
Telephone Paddington 5891 /7595 


RANGE OF GOODMANS & WHARFEDALE 
LOUDSPEAKERS ON DEMONSTRATION 


TRANSVERTERS 


(TRANSISTORISED D.C. CONVERTERS) 


2 KW. Peak Starting. 650 W. Continuous. 
50-60-400 c/s. or D.C. from 12-24-50 v. Battery. 
Up to 93% Efficiency. Polarity Reversal Pro- 
tection. Square or Sinewave. Up to 300% 
Instant Overload Capacity. Manually Controlled 
Frequency. Reed Type Indicator. Remote 
Control Facilities. 


Applications: Static ‘‘ No-Break ’’ Standby 
Power Supplies; For Vital System(s) Protec- 
tion, e.g. V.H.F. Transmitters: Industrial 
Processes; Control-Alarm-Warning Systems: 
Mobile Use of Counters; Sig./Gen. Recorders— 
U/V Sound; Oscilloscopes and Lab. Gear in 
Marine and Aircraft (K114). 


Range of models available 
with prices from £11-£90. 


Please write to department C.10 
for transverter leaflet. 


Valradic LIMITED 


the D.C. conversion specialists since 1935 


BROWELLS LANE . FELTHAM . MIDDLESEX 
Telephone: FELTHAM 4837 


Valradio and Stereosonoscope are the registered trade 
marks of Valradio Ltd. 
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GROUFr 


to Britain’s LARGEST STOCKS 


of ELECTRONIC COMPONENTS . CHEMICALS . 
ACCESSORIES . TEST INSTRUMENTS 


Order your needs on same day service from the D.T.V GROUP—manufac- 
turers, distributors and stockists of a comprehensive range of electronic 
equipment. 
Company Heading or Card). 


DIRECT TV REPLACEMENTS LTD. (Dept. ww) 
126 HAMILTON RD., WEST NORWOOD, LONDON, S.E.27. 


Write or ’phone now for immediate attention. (If Trade, please send 


4 


"phone: GIPsy Hill 6166 
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© £00,000... 
MULTIMETER 


MODEL 101 | 
- From 0.2 Microamps to 10 Amps D.C. 


0 N LY ~- From 10mV to 25,000 V.D.C. 
| = i =J- From 0.5 Ohms to 200 Megohms. 
11 ~f- At least 5 times more sensitive than 
conventional Multimeters. 


TRADE PRICE 


The Model 101 has been produced to meet a 
growing demand for an instrument of ex- 
tremely high sensitivity at a reasonable price. 
For the first time, it is possible to offer an 
instrument with a sensitivity of 100,000 
ohms per volt at practically the same cost.as a 
conventional 20,000 o.p.v. multimeter. 


Sensitivity 


100,000 ohms per volt D.C.—5,000 o.p.v. A.C, 


Full Scale Ranges 


8 D.C. volts Ranges 0.5; 2.5; 10; 25; 100; 250; 1000 
(25,000 V with adaptor—Model 
401). 


5 A.C. volts Ranges 10; 25; 100; 250; 1,000. 


.7D.C. Current Ranges 101A; 50uA; 250uA; 1 mA; 
100mA; 1 amp.; 10 amps. 


4 ohms Ranges From 0 to 200 megohms. 
5 Decibel Ranges From —10 to +55 db. 

5 Output Ranges From 0 to 1000 V. 
Total 34 ranges. 

Accuracy 


D.C. Ranges 2% 
A.C. Ranges 3% 


Robust centre pole, 5in. mirror scale meter, 7uA, 
Overload protection. FULL SPECIFICATION FROM 


TAYLOR ELECTRICAL INSTRUMENTS LTD 


MONTROSE AVENUE, SLOUGH, BUCKS. PHONE 21381 


See STAND G57 at the 
1.E.A. EXHIBITION - 
MAY 25th - MAY 30th 
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DEPENDABLE! ACCURATE! SIMPLE! 


Capacitor Analyser & Resistance Bridge 


F. C. ROBINSON & PARTNERS LTD. 


Specialists in Electronic Equipment and Instrumentation 
_ 


Works & Northern Sales me Southern Sales & Export 
COUNCILLOR LANE, CHEADLE __ DAVIES HOUSE, 181 ARTHUR RD. 
; CHESHIRE 5 WIMBLEDON, LONDON S.W.79. 
Telephone: GATley 6611 (3 lines) Telephone: WIMbledon 6386 
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BROOKES (itystals 


DO YOU REALISE THAT THE VERSATILE 

PLANET TAPE DECK CAN BE YOURS FOR 

AS LITTLE AS £42 COMPLETE WITH THREE 
HEADS? 

This finely engineered product can be fitted with up to FOUR HEADS, 

Mono or Stereo. Any of the MINIFLUX range can be fitted to match 

your existing equipment. i 

TAPE SPEEDS: 7tin., 32in., Igin. per sec. 

WOW and FLUTTER: .08%, .12%, .18% (at above speeds). 

Balanced drag gives same low wow and flutter at beginning and end 

of tape. 

Remote control facilities available. 


Oe, 


mean DEPENDABLE 
iment frequency control 


are 


ALL Brookes Crystals are made toa 


Left: 

Type G.2 Crystal exacting standards and close tolerances. 
Unit. Frequency : 5 Si 

62 kis. They are available with a variety of bases 


Right: and in a wide range of frequencies. 
Type G.1 Crystal There is a Brookes Crystal to suit your 


Unit. Frequency e 
100 kIcs. purpose —let us have your enquiry now. 


Brookes Crystals (1961) Ltd 


Suppliers to Ministry of Supply, Home Office, B.B.C., etc. 
CORNHILL FACTORY, ILMINSTER, SOMERSET 
Telephone: Ilminster 2402 


Full details from your retailer or write direct to the manufacturers. 


PLANET PROJECTS LIMITED 


GOODMAN WORKS, BELVUE ROAD, 
NORTHOLT, MIDDLESEX 
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The only all-in TV tester 


THE AIRMEC TELEVET TYPE 259 is the ONLY complete Television Tester — 
it has every facility for thoroughly checking, repairing, overhauling and aligning TV 
sets. It covers Bands 1 and 111, crystal calibration. Can be used with AC/DC type 
sets. Completely portable. /ncorporates: Wobbulator- AM or CW Signal Generator - 
Pattern Generator - Audio Oscillator - AC and DC (including EHT) voltage measur- 
ing facilities - Line transformer test. 


WRITE NOW for full details! Immediate delivery 
Airmec also make the RADIVET TYPE 211, for AM and FM Receivers. 


Airmec Ltd acu wycomee sucks Tel: High Wycombe 2501/10 | Brie oe 
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ELCOT LANE 
MARLBOROUGH - WILTS 


TELEPHONE 657 and 658 


WIDE BAND 


UHF AERIALS 
for BBC2 now and ITV2 


FIVE STAR QUALITY AERIALS 


% Anodised elements for protection 


% Modern plastic moulding techniques used for con- 
vected reflector and parasitic elements giving longer 
life 

yc Staggered spaced elements for maximum perfor- 
mance with all channel band width 


* Multi element reflector giving high back to front 
ratio 


3% Maximum efficiency of matching by using labora- 
tory developed collector plate—without any other 
matching device 


Model | Description Gain B/F Re- 

| , Ratio tail 
Price 

UF/H3 3-element. Head only with clamp 7.0 DB | 18.0 DB | 31/6 
“UF/H5— / 5-element. Head only with clamp | 8.25DB | 19.5 DB | 36/6 
“UF/H7 | 7-element. Head only with clamp | 10.5 DB | 24.5 DB | 41/- 
UF/H10° | 10-element. Head only with clamp | 12.5 DB | 26.0 DB | 47/- 
“UF/H12 | 12-element. Head only with clamp | 13.5 DB 28.0 DB | 51/- 
“UF/H14 - 44-element. Head only with clamp | 15.0 DB | 29.0 DB | 55/- 
“UF H18  18-element. Head only with clamp 16.25DB | 30.0 DB | 70/- 
“UF/H22 | | 22-element. Head only with clamp | 17.0 DB | 31.0 DB | 85/- 
PLEASE STATE LARGE OR SMALL CLAMP REQUIRED. 


8W W—095 FOR FURTHER DETAILS. 


WIRELESS WORLD - 


| 


; 65 
QO-IT-YOURSELF TRAINING TECHNIQUE 
in RADIO & ELECTRONICS 
YOU LEARN while you BUILD... 


Simple. .-. Practical... 
Fascinating... 


ANNOUNCING—after years of Pucbeastul operation in other 
countries—the latest system in home training in electronics, 
introduced by a new British training organisation, AZ LAST— 
a simple way-of learning—hy practical means—the “how and 
why ”’ of electronics with the minimum of theory and no mathe- 
matics!. YOU LEARN WHILST BUILDING actual 
equipment with the components and parts which we send you— 
and you really have fun’ whilst learning! And afterwards— 
you have a first-rate piece of home equipment plus the 
knowledge of how it works and how it can be serviced. 
THIS NEW SYSTEM brings you an exciting new 
opportunity at a very moderate cost— and there are 
NO MATHEMATICS! Post the reply coupon 
TODAY for FREE Brochure, to Brite 1in’s Leading 
Radio Training Organisation. 
BUILD YOUR OWN:— sd 
e RADIO EQUIPMENT mes > CN 
CT UIEMENT | LOTS OF INSTRUCTIVE 
e TEST EQUIPMENT 


AND LEARN AS YOU DO JT | EXPERIMENTS AT HOME ! 


oats Vo Mathematics! 


| Te: RADIOSTRUCTOR (Dept. G106) 
Reading, Berks. 


| 
Please send Brochure withaut bligation to | 


Wi earryiec tic hs ce icoae cock eae ooh es ees Seas t Pape 

5 CAPS 

POST TODAY ddr ESS tu. 2 Senet te eal oie stone jriee. | 
Pg hens Sct Sea Gg aM Sd CEES 4.64 


We do not employ representatives 


Sie APA See e d e eS Iae ee 


RADIOSTRUCTOR 
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NEW DIGITEC! 


a full performance Digital Voltmeter 
for under £150 

0-1% or 0:2% 

1,10, 100, 1,000V d.c. 

2-2 megohms 


Accuracy : 
Ranges: 

Input Impedance: 
Size: 


Please send me further details of Digitec 
NAME 


ADDRESS 


WAYWE KERR The Wayne Kerr Laboratories Limited, 
Coombe Road, New Malden, Surrey. MALden 2202. 


@) WKD54a 
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DECIDING FACTOR— 


‘HAIRBREADTH 
PRECISION 


MAGN: X 3000 | DIV. =-00002’ 


STANDARD \ A RECENT 
TOLERANCES § RELIANCE GEAR 


SEND FOR 


FREE 
PRECISION 


MANUAL 


567 PAGES 
CONTAINING 
20,000 
ITEMS 


A Servo Gearbox needs to be accurate to § 
the finest limits. That’s why Reliance work 
to well within Admiralty Class |. standards. 
Reliance gears give maximum stability, 
minimum. backlash, dependable operation 
and interchangeability of ratios and com- 
ponents. Send for FREE 567 page Manual | 
with 20,000 items for easy reference. Every 
Design and Development Engineer should § 
find out more about the quick, compre- | 
hensive and competitive service from Re- 
liance Gear Co. Ltd. 


STOCK LEVELS: 265,844 TO 839,173 COMPONENTS 


RELIANCE GEAR CO. LTD. 


ST. HELENS GATE, ALMONDBURY, 
HUDDERSFIELD. Tel.: 211241/3 
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Vari-Stat 
THERMOSTATIC | 
SOLDERING IRON 


FOR CONTROLLED TEMPERATURE 


Miniature Model 50 watt 


Weight 

Heating time .. Ae 
“Push-in”’ Bit Sizes .. 
Voltage 

Price 


12 oz. 
20 secs. 
3/32”, 1/16”, 1/32” 


250 te 12 volts 55/- 


Instrument Model 70 watt 


Weight 3 41 oz. 

Heating AG 14 “righ 

Bit Size Rie 11/64’ dia. 

Voltage eos 250 to 24 volts 79/ 6 
Price ar . Mk. 1I(Micro-switch) 


Mk. II (Magnetic 
Contact Breaker) 


72/- 


Both Models give excellent bit and element 
life since the thermostat completely eliminates 
overheating and controls the reserve heating 
capacity, which makes possible continuous 
soldering without chilling of the bit. 

The consistent temperature makes these irons 
ideal for printed circuit work. 


CARDROSS ENGINEERING CO., LTD. 


Woodyard Road, Dumbarton 
Phone: Dumbarton 2655 


(2zIS 12H) NOW! JYNLVININ 
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COMPONENTS §=& 
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Taylor Stree™ 
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EEE rarraary al 
DELAY CABLE, CALIBRATION AND 
TERMINATION SERVICE 


Using Hackethal FLEXIBLE Delax Cable 


AEON Laboratories, Beech Hill, Ridgemead Road, 


Englefield Green, Egham, Surrey. Egham 3961/4 
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LAMPS FILAMENT 50v. 
2.5w M.E.S.C. 


at approx 8%, below manufacturers’ 
prices. 


£25.0.0 per 1000 


Delivery ex stock, available in very 
large quantities for which special 
quotations are supplied on request. — 
In original packing. 
FINSBURY TRADING (London) LTD., 
I2 STOKE NEWINGTON HIGH STREET, 
LONDON, N.16. Telephone: CLlIssold 7342 
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A.C. SOLENOID TYPE SCM 
9/10ths : 


FULL SIZE , 


anes 
re 


Continuous 3ozs. at 3”. 
Instantaneous to ‘2lbs. 
Larger sizes available. 


Also—Transformers to 
7kVA 3 phase. 


R. A. WEBBER LTD. 


KNAPPS LANE, CLAY HILL, BRISTOL 5 Phone: 65-7228/9 
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"ENGLISH ELECTRIC’ 


HIGH QUALITY 
Instrument 


Cathode Ray Tube 


T948 5-inch P.D.A. 
Mesh Tube for Wide-band 
High-speed Oscilloscopes 


w HIGH X and Y sensitivities of 9V/cm and 
3V/cm respectively. 


m EXCELLENT BRIGHTNESS giving high writing 
speeds and negligible distortion. 


wm GOOD SENSIBILITY with small spot size. 


m UNIFORM DEFLECTION SENSITIVITY with changes 
of screen potential from 6.0 to 15kV. 


mw MINIMUM deflector plate inductance and 
interplate capacitance. 


@ VERY LOW background illumination. 


The English Electric high quality instrument cathode 
ray tube, T1948, has been designed for precision 
wide-band high speed oscilloscope applications. 

Its special post deflection accelerator mesh and 
advanced gun design provide the many features 
essential for modern transistorized oscilloscopes. 

The 1948 has a flat clear glass faceplate and an 
aluminised screen. It is available with two phosphors; 
blue green (equivalent to P31) suffixed ‘H' and 
yellowish/green (equivalent to P2) suffixed ‘N’. Both 
phosphors have medium short persistance. 

Write for full information on the T948,‘H’ and ‘N’ and other 
EV instruments, projector, monitor and radar display tubes. 
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ENGLISH ELECTRIC VALVE COMPANY LIMITED 


AGENTS THROUGHOUT THE WORLD | Chelmsford, England. Telephone: Chelmsford 349] 


| 
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1,400 PRODUCTION 
HOURS WERE SAVED 


When decisions are vital time means money. Fast, efficient internal 
communication becomes a necessity. Now modern business today 
cannot afford to be without modern internal communication. Multitone 
have cut the location of key men down to seconds, increasing the 
profitability of many companies. 


Send off the coupon for ‘Instant Communication’ today, and see 
how Multitone can be planned to save you money 


INSTANT COMMUNICATION 


Please send me the free brochure ‘Instant Communication’ 


MULTITONE ELECTRIC CO. LTD., 12-20 Underwood Street, London, N.1 
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General Radio in U.K. 


The General Radio Company, who for nearly 50 years 
have been designing quality electronic test equipment 
and precision components, are glad to announce the 
formation of their new subsidiary, General Radio Com- 
pany (U.K.) Limited. 


Working alongside Claude Lyons Ltd., who have for 
many years represented G-R in Britain, this new office 
has been opened in order to assist in giving you the 
very best technical advice and prompt delivery of 
General Radio instruments. To ensure that your G-R 
equipment is maintained in peak operating condition, 
a calibration and repair department, equipped with the 
latest test instruments and staffed by factory-trained 
personnel will, shortly, be opened. 


As leaders in the field of precision in- J 
strumentation, G-R are constantly intro- : 
ducing new equipment and new measur- | n 
ing techniques. Details of these are % 
published monthly in the G-R EXPERI- | 

MENTER, which is available, at no 
charge, to those interested. If you would pa 
like to receive the EXPERIMENTER @ 

regularly or if you would like any further — 
information concerning G-R products, 
please write to one of the undersigned. 


ADMITTANCE METER 
AMPLIFIERS 
ATTENUATORS 
BINDING POSTS 
CAPACITORS 
COAXIAL ELEMENTS 
DATA PRINTER 


R-L-C DECADE BOXES AND 
VOLTAGE DIVIDERS 


DIALS AND KNOBS 


DIGITAL TIME AND 
FREQUENCY METER 


DIGITAL TO ANALOG 
CONVERTOR 


DISCRIMINATOR 


DISTORTION AND 
NOISE METER 


ELECTROMETER 

FILTERS 

FREQUENCY STANDARDS 
FREQUENCY COUNTER 


FREQUENCY METER AND 
DISCRIMINATOR 


IMPEDANCE BRIDGES 
INDUCTORS 
MEGOHMMETERS 

MOTOR SPEED CONTROLS 
NULL DETECTORS 
OSCILLATORS 

OUTPUT POWER METERS 
PLUGS AND JACKS 
POTENTIOMETERS 
POWER SUPPLIES 

PULSE GENERATORS 
RANDOM NOISE GENERATOR 
RECORDER 

RESISTORS 

SLOTTED LINE 


SOUND-LEVEL METERS 
AND ANALYZERS 


STANDARD-SIGNAL 
GENERATORS 


STROBOSCOPES 

SWEEP DRIVES 

TIME-DELAY GENERATOR 
VACUUM-TUBE VOLTMETERS 
VARIAC® 
AUTOTRANSFORMERS 


VIBRATION METER 
AND ANALYZER 


VOLTAGE REGULATORS 
WAVE ANALYZER 


GENERAL RADIO COMPANY (U.K.) Limited 
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Marlow Road, Bourne End, Buckinghamshire 


CLAUDE LYONS Limited 


76 Old Hall Street, Liverpool Valley Works, Hoddesdon, Herts 
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Tracemanship 


Telequipment type S43 and D43 oscilloscopes 
cam be used with any of three different plug- 
in amplifiers. This oscilloscope system adds 
economy to versatility! 


$43 is a single-beam instrument, D43 double. Both have 
newly developed time-base circuits, ensuring exceptionally good 
linearity, and both have new 4" aluminised CRTs which 
give brighter, more accurately read traces than have been 
offered before in this type of instrument. 


The advantages of this Telequipment oscilloscope system 
are twofold. One basic oscilloscope, together with the 
appropriate type of amplifier selected from the range, 
provides a specialised instrument at a very reasonable 
price. Or, if the range of work to be done requires it, 


May, 1964 


extra amplifiers can be added to adapt the ba 
instrument to a variety of functions. Additional amplific 
have been developed for specific applications —{ 
example, type D Envelope Monitor for use in t 
broadcast transmission industry. 
Amplifiers 
A (General purpose) DC-15Mc/s at 100 mV/cm 
B (Differential) DC-75Kc/s at 1mV/cm 
10,000 : I rejection — 
DC-15Mc/s at too mV/cm a 
3, c/s-75Ke/s at 100y. V/cm 
(Bandwidths— 3 dB approx.) 


C (Ultra-high gain) 


$43 - D43 
Both oscilloscopes have a wide range calibrated time ba 
selective triggering with HF synchronisation, x10 
expansion, and a unique DC-coupled flyback blanki 
system, among other features. 

Full details of this oscilloscope system will be sent on request. 
$43 with type A amplifier £92 D43 with type A amplifier £ 
STAND GI109 


IEA 


Telequipment Limited 
313 Chase Road 
Southgate, London, N. 
Fox Lane 1166 
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AA119-SUBMINIATURE DIODE 


WIRELESS WORLD 


for Radio and Television 


A 


NEW SUBMINIATURE POINT-CONTACT DIODE, the 
AA119, has recently been introduced by Mullard for use in 


detector and discriminator circuits in television and radio 
receivers. The device is used singly in the sound -detector stage 
of the latest television and a.m. radio receivers, and in pairs in 
the ratio-detector stage of f.m. radio sets. 


Magnified 6 times 


Actual size 


The AA119 is a subminiature ver- 
sion of the Mullard OA79 point- 
contact diode, which has been used 
successfully for many years in 
radio and television receivers. The 
electrical characteristics of the 
two devices are similar, and the 
AA119 can be used as a direct 
replacement for the earlier type. 
Its maximum reverse peak voltage 
is 45V and its maximum forward 
peak current is 100mA. Its reverse 
current at a reverse voltage of 45V 
and an ambient temperature of 
25°C is less than 350uA. 

The all-glass envelope of the 
AA119 measures only 7-6mm in 
length and 2:7mm in diameter, 
compared with the 12-7mm and 
5mm of the OA79. This reduction 
in size enables the AA119 and its 
associated components to be built 
into the can of a miniature i-f. 
transformer. 


U.H.F. TUNER VALVES 


FOR BBC-2 


PCS6, PC88S 


Although test transmissions for 
the second BBC television pro- 
gramme have been taking place 
for several months, BBC-2 starts 
officially this month. 

In dual-standard receivers de- 
signed to accommodate this new 
programme, the r.f. amplifier of 
the uhf. tuner must provide 
adequate gain with a good margin 
on stability and a low noise factor. 
To achieve these at high fre- 
quencies, the valve must have a 
high value of mutual conductance, 
low values of inter-electrode capac- 
itance and a low value of grid- 


lead inductance. In the Mullard 
PC88, these are achieved by the 
use of (i) a frame grid which 
facilitates the close positioning of 
the electrodes and gives a high 
mutual conductance, (ii) an asym- 
metrical arrangement of the elec- 
trodes whereby the anode faces 
only one side of the cathode 
instead of surrounding it, thus 
reducing inter-electrode capaci- 
tances, and (iii) multiple pin con- 
nections to the grid to minimise 
lead inductance. 3 

The companion u.h.f. valve, type 
PC86, designed for operation as an 
oscillator mixer, has a symmetrical 
electrode structure incorporating 
a frame grid, and is also provided 
with multiple connections between 
the grid and base pins. 
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vided by the EH90. 
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EH90—F.M. 
Sound 
Discriminator 
Valve 


- economic circuit 
for BBC-2. 


In the f.m. sound-detector stage 
required in dual-standard receivers 
for the BBC-2 transmissions, con- 
siderable economy can be achieved 
by using a locked-oscillator dis- 
criminator in place of the more 


What’s | 


new in the 
new sets 


conventional f.m. ratio detector. 
The expensive ratio-detector trans- 
former is replaced by a simple 
tuned circuit, and switching be- 
tween the f.m. detector and the 
detector for the a.m. sound signals 
of the 405-line programmes is 
more readily effected. 

The Mullard heptode, type EH90, 
is well suited to this type of 
detector circuit. The principle of 
operation of the discriminator is 
that the magnitude of the mean 
output current of the valve is a 
function of the phase relationship 
between the if. signal and local 
oscillator signal applied respec- 
tively to the first and third grids 


-of.the valve. The circuit demands 


good electron coupling between 
these two grids and a good fre- 
quency-to-amplitude transfer 
characteristic, and these are pro- 
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Illegal THE publicity given by the newspapers to the exploits of the vessel ‘“ Caro- 
Ps é line” off the Essex coast has redirected attention to the problems of illegal 
Broadcasting broadcasting. 

Article 7, Section 1, §1, (422) of the Radio Regulations issued by the Inter- 
national Telecommunication Union (Geneva 1959) states: “ The establishment 
and use of broadcasting stations (sound broadcasting and television broad- 
casting stations) on board ships, aircraft or any other floating or airborne 
objects outside national territories is prohibited.” Furthermore, the Broad- 
casting Receiving Licence issued by the Postmaster General in the U.K. is 
‘limited to the reception of messages “. . . from authorized Broadcasting 
Stations ... and... from licensed amateur Stations.” So it is clearly as 
illegal for the man in the street to receive as it is for others to originate 
such unauthorized transmissions. 

Why should such conduct be declared illegal? Because the demands for 
space in the radio-frequency spectrum are so numerous that chaos will be (some 
would say has been) the result of failure to agree internationally on its orderly 
use. But it is one thing to make a law and quite another to enforce it. In 
theory the P.M.G. can revoke the licence of any listener caught using his set 
to receive “ Radio Caroline” or any other illicit broadcast, and prosecute him 
if he then uses the set without a licence. He can make representation through 
the I.T.U. to any of the governments who were signatories to the 1959 Geneva 
agreement to repudiate the registration and licensing of the ship concerned 
and so add to the difficulties of keeping the vessel in commission, but he can 
do little, under present maritime law, to stop the broadcasting unless the 
ship happens also to be navigated in such a way as to become a danger or 

_ hindrance to navigation on the high seas. Then the U.K. might be asked by 
the Comité Maritime International or by the International Court of Justice 
to act as the country best situated to deal with the matter. But there is little 
use in talking of “piracy,” which is the stealing of property on the high seas, 
until maritime law is extended to cover the thieving of ether space. This 
could be done, for law is a growing thing which has shown itself capable of 
adaptation to the effects of other modern inventions. 

Although “ Radio Caroline ” has been the pretext for this comment, we have 
no wish to make her the scapegoat for all the lawlessness at present abroad 
in the world of radio communications. Hers is merely the latest in a series 
of cases of off-shore broadcasting including “Atalanta” (off Harwich), 
“Veronica” (off Holland) and “Courier” the ship station of “Voice of 
America” which, even if she is in Greek territorial waters off Rhodes, is 
nevertheless a long way from her national three-mile limit. 


Such is the congested state of the ether on medium waves that even anarchists 
are finding difficulty in effecting an entry, and must constantly shift frequency 
to avoid heterodynes from this or that station. They sometimes argue that 
they are doing no one any harm if they can find and use a temporarily unoccu- 
pied bit of ether space—rather like parking a car on a disused bomb site. But 
where does this sort of thing end? Soon we may find someone trying to time- 
multiplex the B.B.C’s transmissions by filling in the intervals between the end of 
a programme and the start of the interval signal. In this context the interval 
signal might be construed as a form of anticipatory jamming, which reminds 
us that all forms of retaliatory jamming mean a loss of spectral bandwidth and 
a squandering of a commodity which is in short supply. 

Before we get too self-righteous about “ Radio Caroline” let us put our own 
house in order. More than 50% of long- and medium-wave broadcasting 
stations in Europe are at present operating on frequencies other than those allo- 
cated by the 1948 Copenhagen Plan—now long overdue for revision. Let us 
go no further than to say that in the present “ free-for-all” some people have 
recently drawn attention to themselves by being a little more “free ” than most. 
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‘HE main failing of a mean-level a.g.c. system in 

a television receiver is the virtual loss in the 
d.c. component of the video signal. In this 
article, which is based on a paper read before the 


Television Society, a new technique is. described — 


for effectively re-inserting this component by pro- 
ducing a separate brightness signal from the video 
output and applying it as a correction signal to the 
control grid of the picture tube. This technique 
considerably increases the contrast of low key scenes 
and simplifies the adjustment of ihe receiver bright- 
ness and contrast controls. The problems associated 
with a.g.c. systems and the d.c. component are 
briefly discussed as an introduction to this tech- 
nique. 

Mean-level a.g.c. is now used: almost exclusively 
in domestic receivers produced for use in the United 
Kingdom. This technique effectively suppresses the 
d.c. component of the video signal. The result is 
deleterious to the displayed picture’, particularly 
when the picture information has a low mean value, 
as for example on low key night scenes. When the 
d.c. component is suppressed the black-level varies 
depending on the mean picture content. The effect is 
illustrated in the title picturet; the right hand side 
being correctly displayed, the left hand side has the 
d.c. component suppressed. 

In a receiver the a.g.c. potential should be related 
to the true signal level for correct gain control action. 
With positive vision modulation the black-level or 
back porch following the synchronizing pulse is the 
only true measure of the received signal amplitude. 
Some form of gate circuit is therefore required in the 
a.g.c. system to prevent video information influenc- 
ing the control potential. 

The critical assessment and development of a 
satisfactory gate circuit has been the subject of 
previous work’. In a dual-standard 405/625-line 
receiver, however, the circuit is further complicated 


by the change in vision modulation from positive 


+The various processes involved in reproducing an off-the-screen 
picture—photography, blockmaking and printing—ineyitably intro- 
duce some degradation.—ED. 
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TELEVISION 


CORRECTION AND 
STABILIZATION IN 
DOMESTIC RECEIVERS 


to negative’ and the necessity to provide a single 
contrast control for the user that has substantially 
the same range of operation on both systems. _ 

In practice, the overall performance of receivers 
employing mean-level a.g.c. has been found to be 
satisfactory. A wide range of signal strengths can 
be accepted by the receiver and variations in the 
picture due to reflections from aircraft minimized”. 
The major short-coming of mean-level a.g.c. is the 
effective suppression of the d.c. component of the 
video signal. However, even when black-level a.g.c. 
is employed many receiver designers attenuate the 
d.c. component to reduce the interaction between 
the brightness and contrast controls and also to pre- 
vent excessive beam currents being taken by the 
picture tube. 

The normal technique for stabilizing the black- 
level of a video signal in transmission equipment is 
to use a keyed clamp, or sometimes a d.c. restorer 
circuit when the synchronizing pulses are of a con- 
stant amplitude. Such circuits can only operate with 
a very high impedance load, such as the control 
grid of a valve. 

In domestic receivers it is normal practice to 
d.c. couple the video amplifier valve to the detector 
circuit and to attenuate the d.c. component of the 
video signal in the coupling between the anode of 
the video valve and the cathode of the picture tube. 
Cathode drive for the picture tube is used since 
it results in a higher effective tube slope and at the 
same time separation of the synchronizing pulses is 
simply achieved from the video output waveform in 
which they are positive going. It is therefore practi- 
cable to incorporate a simple clamp or d.c. restorer 
circuit only at the grid of the video valve. 

Three typical video signals are shown in Fig la 
and the effect of mean-level a.g.c. in Fig 1b. It is 


* During the time a reflected signal’s synchronizing pulse, corre- 
sponding to zero transmitter output with positive modulation, is 
coincident with the back porch of the direct signal, a black-level 
a.g.c. system is completely insensitive to the reflected signal. This 
situation exists to some extent with. all reflections having a 
delay time of less than about 10 sec and is a serious failing of a 
black-level circuit in conjunction with position modulation. : 
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PICTURE BLACK-LEVEL 


By P. L. MOTHERSOLE,* M.1.E.R.E., A.M.I.E.E. 


apparent that clamping the tips of the synchronizing 
pulses to a constant potential does not re-insert the 
d.c. component since the action of mean-level a.g.c. 
is to vary the amplitude of the video signal to hold 
the mean-level constant. 

A keyed clamp in the grid circuit of the video 
valve would stabilize the black-level as illustrated in 
Fig. lc, but the operation of such circuits in a 
domestic receiver has been found to be unsatisfac- 
tory. The clamp circuit precedes the video ampli- 
fier and synchronizing pulse separator. Overshoots, 
superimposed on the back porch of the video signal 
by a simple clamp circuit, can give rise to spurious 
outputs from the separator circuit and also line 
blanking of the picture tube is essential. Further- 
more, the d.c. gain of the video stage must be 
maintained and complications also arise with no 
signal input to the receiver. 

In practice, the displayed picture on a receiver 
with the black-level of the video signal clamped, 
together with a mean-level a.g.c. system, was found 
to be distinctly superior to that of a normal receiver. 
As illustrated in Fig. 1b mean-level a.g.c. causes 
a variation of both the black-level and peak ampli- 
tude of the video signal. However, the variation of 
the black-level on low key scenes was found to be 
the most serious short-coming of mean-level a.g.c. 
A technique of stabilizing the black-level suitable 
for a domestic receiver was therefore devised. 

From the waveforms illustrated in Fig. 1b and 
c, it will be apparent that the 
clamp circuit effectively shifts the 
d.c. level of the signal. Since 
conventional clamping cannot be 


a.g.c. system and hence of the system switching in 


a dual-standard receiver. 


Generation of the Correction Signal 


The required correction signal can best be generated 
from the video output signal. The change in mean- 
level of the video signal at the control grid of the 
synchronizing pulse separator is inversely propor- 
tional to the correction signal required. The actual 
mean-level change however, is a function of the loop 
gain of the a.g.c. system and in practice this is high 
so that the change in mean-level is very small and 
does in fact vary with signal strength. 

In the black-level a.g.c. circuit previously devel- 
oped® a peak detector was used to produce a d.c. 
potential directly related to the black-level of the 
video signal. This circuit used a synchronizing pulse 
cancelled arrangement but, since a circuit is now re- 
quired to operate in conjunction with a mean-level 
a.g.c. system, such techniques are unsatisfactory due 
to the amplitude variation of the synchronizing pulse 
with video information (Fig. 1b). An alternative 
black-level detector circuit that is independent of the 
amplitude of the synchronizing pulse was therefore 
devised. This circuit, with the additional com- 
ponents forming the brightness control circuit indi- 
cated is shown in Fig. 2. The operation of the circuit 
is as follows: 

The video signal is d.c. coupled to the screen grid 
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employed in the video amplifier 
an alternative technique is to 
generate a correction or bright- 
ness control signal and apply it 
to the picture tube grid so that 
the effective grid-cathode drive 
waveform is as illustrated in Fig. 
lc. The correction signal re- 
quired for application to the 
control grid is shown in Fig. ld. 

This technique appears to be 
advantageous for a domestic 
receiver since the operation of 
such a brightness correction cir- 
cuit is independent of the other 
receiver circuits including the 


y 


Fig. |. Typical video waveforms show- 
ing the effect of mean-level a.g.c. ; 
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of the black-level detector V2. Applied to the con- 
trol grid are differentiated synchronizing pulses 
obtained from the anode circuit of the synchronizing 
pulse separator valve. The peak detector valve V2 
is only able to conduct on the positive going edge 
which corresponds in time to the back porch or 
black-level of the video signal. The cathode cap- 
acitor is charged to a d.c. potential proportional to 
the black-level of the video signal and this potential 
is applied to the control grid of the picture tube as 
the brightness correction signal. 

With the brightness correction signal applied to 
the grid of the picture tube, manual control of 
picture brightness is best achieved by variation of a 
positive bias applied to the cathode. With mean- 
level a.g.c. the mean value of the video signal is 
constant and hence a.c. coupling can be used from 
the video amplifier to the cathode of the picture rube 
as shown in Fig. 2. With such a circuit, d.c. 
degeneration takes place in the cathode network of 
the picture tube and the degree of compensation for 
the d.c. component is a function of mean picture 
tube current. Thus good compensation is achieved 
with moderate beam currents that occur under 
typical viewing conditions, the degree of compen- 
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Black-level correction circuit. 


sation falling with high values of beam current. The 
d.c. degeneration in the cathode circuit of the picture 
tube effectively limits the mean beam current in the 
normal manner if the receiver controls are malad- 
justed. Furthermore, if the picture tube is operated 
in grid current the degree of compensation, 1s re- 
duced preventing excessive beam currents flowing. 

The circuit is not critical of valve or component 
tolerances. The valve functions as a cathode follower 
gated by the trailing edge of the separated synchro- 
nizing pulse. A triode type could be used, the video 
signal being applied to its anode. The peak current 
required to charge the cathode capacitor then flows 
from the video circuit producing a small negative 
overshoot on the back porch of the video waveform. 
The use of a pentode valve, as shown in Fig. 2, 
avoids this effect. 

To obtain the maximum gain and reduce the peak 
current requirements the cathode resistor should be 
as high in value as possible. Assuming the black- 
level of the video input signal to be about 140 volts 
maximum and a cathode resistance of 1 MQ a peak 
current of about 3 mA is required, flowing for about 
4 usec per line. Correct operation of the peak 


detector in an initial design is best checked by ex- 
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amination of the valve current monitored across a 
1 k resistor connected into its anode circuit. 

The time constant of the brightness correction 
circuit is determined by the cathode network in the 
peak detector circuit and it should be about the same 
value as that in the picture tube cathode circuit. To 
minimize the degeneration in the cathode circuit of 
the picture tube the total resistance should be as low 
as possible and a value of about 100 kQ seems satis- 
factory with a coupling capacitor of 0.47 »F. Some 
receiver designers favour a reduction in the video 
frequency response at about 10 to 20 c/s. This can 
be readily achieved by suitable choice of these two 
time constants. 

The choice of time constant can also influence 
the behaviour of the picture tube at switch off. In 
order to ensure the flow of beam current during the 
switch-off transient to eliminate the switch-off spot, 
a longer time constant for’ the picture tube grid 
circuit may be desirable. The final choice of 
capacitor value being influenced by the switch-off 
characteristic of the particular receiver design. 


Practical Results 


The circuit shown in Fig. 2 has been incorporated 
in several domestic receivers with surprisingly good 
results. The d.c. compensation is not quite perfect 
since the peak detector has a gain of less than unity 
and the d.c. degeneration in the cathode network 
of the picture tube reduces its effectiveness at high 
mean currents. However, under critical viewing 
conditions of low ambient illumination the error is 
almost undetectable by critical observers. The sub- 
jective effect of a combination of mean-level a.g.c. 
and stabilized black-level is to increase the contrast 
range of the picture, particularly in low key scenes. 

In certain receiver designs complications can arise 
due to the use of a “high-level ” contrast control and 
the coupling arrangements from the video detector 
to the video amplifier. 

In a television receiver employing mean-level 
a.g.c., it is possible to use a.c. coupling in the video 
channel without causing further distortion to the 
video signal. For example, the video detector can 
be a.c. coupled to the video amplifier. There are 


Fig. 3. An a.c.-coupled black-level correction circuit. When a high-level contrast control is used the 0.47 uF capacitor instead of 
being connected to the anode goes to the slider. 
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certain difficulties to such an arrangement however, 


_when impulsive noise and blocking effects are con- 


sidered. Noise peaks on positive modulation. (405 
lines), for example, tend to drive the video valve 
into grid current charging the coupling capacitor. 
This causes a depression of the video signal follow- 
ing impulsive noise. 

With a conventional mean-level a.g.c. system on 
negative modulation an a.c. coupling to the video 
amplifier is almost essential to remove the large 
dic. “sit up” of the video signal on low key scenes. 
This “sit up” arises because the a.g.c. potential is 
taken from the control grid of the synchronizing 
pulse separator which is a.c. coupled to the video 
output. The a.g.c. system therefore, holds the a.c. 
component of the video signal constant. With nega- 
tive modulation the tips of the synchronizing pulses 
correspond to 100% modulation and black-level to 
77%. Hence, low key scenes have a large d.c. “sit 
up,” the black-level going “ blacker-than-black.” 

For these reasons the majority of receivers employ 
d.c. coupling from the detector on 405 lines and 
a.c. coupling on 625 lines, sometimes with a d.c. 
restoration diode. 

The brightness correction circuit described above, 
operates most satisfactorily with the input to the 
video amplifier a.c. coupled and d.c. restored or a.c. 
coupled only, i.e., reasonably similar d.c. conditions 
on both systems. Since an a.c. coupling prior to the 
video amplifier may be used, the brightness control 
circuit can be a.c. coupled and hence render its 
operation completely independent of the video ampli- 
fier. Furthermore, by driving the brightness control 
circuit from the same video output a high level con- 
trast control can be employed, the correction circuit 
tracking the video drive. 


An A.C. Coupled Correction Circuit 


The circuit of an a.c. coupled arrangement is shown 
in Fig. 3 the basic operation of which is similar to 
that previously described. The video signal is 
applied. to the cathode of the picture tube with an 
a.c. coupling in the normal way and also to the screen 
grid of the brightness control valve. The mean screen 
grid potential is varied to form the brightness control, 
and a fixed d.c. level of appropriate value applied to 
the picture tube cathode in the normal way. 

The main disadvantage of this circuit arrangement 
over the one previously described is that the screen 
grid resistor produces negative feedback and reduces 
the gain of the peak detector V2. This, however, 
can be compensated for by applying a potential to 
the screen grid of the brightness control valve that 
is proportional to the mean picture tube beam cur- 
rent. This is simply achieved by returning the top 
end of the brightness control to the cathode of the 
picture tube. As the picture tube beam current 
increases, the mean d.c. cathode potential rises. This 
rise of cathode potential is applied to the brightness 
control which causes the screen grid potential of the 
brightness control valve to increase and hence the 
control grid of the picture tube to go more positive. 

The correction circuit described is independent of 
the receiver a.g.c. system and can be considered as 
an additional circuit that does not influence the over- 
all receiver design. In a dual-standard receiver 
some simplification of the system switching may be 
possible since the c.r.t. grid potential follows that of 
the black-level of the video output signal. Accurate 
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d.c. alignment of the video output signal between 
systems is no longer essential to ensure a correct 
picture display but the A, potential applied to the 
picture tube must be the same. 

The user adjustment of the contrast control is 
simplified by the circuit since the brightness 
“tracks” changes in contrast, and the normal bright- 
ness control is probably better called a “ black-level ” 
control and pre-set. 

In certain receiver designs some additional bright- 
ness compensation may be required for manual con- 
trast adjustment. Such compensation may be simply 
achieved by deriving part of the brightness control 
potential from the contrast control circuit. Alter- 
natively, if the video signal at the control grid of the 
video amplifier is d.c. coupled on 405 lines and d.c. 
restored on the 625-line system, so that the mean 
current of the video valve increases with increased 
contrast, brightness compensation for increased video 
drive can be obtained by part d.c. coupling to the 
picture tube cathode, i.e., shunting the 0.47pF 
coupling capacitor (Fig. 3) with a resistor, or alter- 
natively returning the 100k resistor, from the c.r-t. 
cathode to a tap in the d.c. video load, i.e., to the top 
end of the video load resistor when an additional 
video decoupling resistor is used. 


Conclusions 


The main failing of a mean-level a.g.c. system is the 
effective loss of the d.c. component of the video sig- 
nal. In dual-standard receivers a black-level a.g.c. 
system and the correct display of signal black-level 
call for several pre-set controls, involving system 
switching and a critical adjustment of the brightness 
control whenever the picture contrast is varied. 

A simple brightness correction circuit has been 
described that employs a new technique of providing 
a separate signal to the grid of the picture tube to 
effectively stabilize the black-level of the displayed 
picture. This technique is independent of both the 
normal receiver a.g.c. circuit and the system switch- 
ing. It is very effective with simple mean-level 
systems used in current receiver designs and the 
combination of these techniques considerably in- 
creases the effective contrast of low key scenes. 
Furthermore, the brightness control signal follows 
changes in the video drive signal and reduces the 
need for manual brightness adjustment when the 
picture contrast is varied. : 


Acknowledgement is made to the directors of 
Mullard Limited and the directors of the Mullard 
Research Laboratories for permission to publish this 


paper. 
REFERENCES 


1. Mothersole, P. L. “Black-level_ Correction and 
Stabilization in Domestic Television Receivers,” Tele- 
vision Society Fnl., Vol. 10, No. 9, Jan.-Mar., 1964. 


2. Birkinshaw, D.C. “The Importance of the D.C. 
Component,” Television Society fnl., Vol. 7, No. 3, July- 
Sept., 1953, p. 105. 

3. Doherty, S. N. & Mothersole, P. L. “ A.G.C, Cir- 
cuits in Television Receivers,” Television Society fnl., 
Vol. 8, No. 9, Jan.-Mar., 1958, p. 350. 

4. Haslett, J. H. & Mothersole, P. L. “Video, Syn- 
chronising and A.G.C. Circuits for Dual Standard 
Receivers,” Jnl. Brit. I.R.E., Vol. 24, No. 5, November, 
1962, p. 357. 


WIRELESS WorLD, May 1964 


Recent Extensions of the 


THAMES NAVIGATIONAL SERVICE 


\ 


ELECOMMUNICATIONS, in the widest sense, 
form the basis of and indeed make possible the 
present excellent service to mariners entering 

the Thames estuary. Masters and pilots of ships 
carrying v.h.f. telephone equipment can, by calling 
up either Gravesend Radio or Medway Radio, obtain 
detailed information of visibility, height of tide, state 
of traffic and anchorages, etc., upon which to plan 
their movements on entering congested waters and 
negotiating the bends. of the river. 

The experimental service at Gravesend, covering 
the critical areas R and S in the accompanying chart, 
has proved so successful that it has now been 
extended to “see” round Coalhouse and Lower 
Hope Points and out as far as Southend and the 
No. 3 Sea Reach Buoy. From there onwards the 
Thames radar overlaps and is supplemented by the 
Medway radar at Garrison Point, which will be 
operational out to the Mid Barrow and Princes 
Channel. There is direct landline communication 
between Garrison Point and Gravesend, and also with 
Thames Haven radar which looks after the local 
needs of deep-draught tankers. 

The important intermediate link between the 
original Gravesend service and the open estuary 
depends on a new Decca Type 32 surveillance radar 
with a 25ft scanner mounted on a 7Oft lattice tower 
at Allen’s Hill, Cliffe. Three new display units with 
off-centring facilities cover areas U, V and W with 
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an alternative long-range sector (X) which overlaps 
the Medway No. 3 display area. 

The high discrimination of which the Decca 32 
is capable has been well preserved in the transmis- 
sion of the video data from Cliffe to Gravesend by 
the microwave link, the contract for which was 
placed with the Telecommunications Division of 
Elliott Automation Ltd. They were allowed by the 
Post Office a bandwidth of 30 Mc/s on a carrier in 
the 7000-1500 Mc/s band and in this a video signal 
up to 15 Mc/s is transmitted by single sideband. 
The accuracy of bearing synchronization called for 
was beyond the capabilities of analogue methods and 
a digital system was used in which there are 5000 
pulses in 360°. These pulses are sent on a sub- 
carrier above the video band, and after reception are 
compared with similar pulses from the display unit 
at Gravesend. Phase errors are detected, converted 
to analogue and used to correct the motor speed of 
the display scanner. 

Remote control and monitoring of the radar trans- 
mitter/receiver at Cliffe is carried out by uh. 
(450 Mc/s) link to Gravesend. ‘There are six con- 
tinuously-operating monitoring signals and twelve 
other pulse functions, as well as an engineer’s speech 
circuit for use during maintenance. 

In the accompanying view of the Gravesend con- 
trol room (also in our front cover) will be seen two 
tidal recorders and above them on the back wall a 
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Radar coverage of areas U, ¥, W and X has been provided-by a new scanner at Cliffe, below Lower Hope Point. 
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dial which, at the touch of a switch on the control 
desk, gives the height at any instant at any of the 
tide recorders at Tilbury, Southend and Shivering 


Sands Fort. The latter station is about 14 miles to 
seaward of Southend and is connected to Southend 
by a u.h.f. data link. The equipment, by Pye Tele- 
communications Ltd., is battery-operated (duration 


Thames Navigation Service 
operation room. Duty officers 
in v.h.f. telephone communica- 
tion with ships have a plot of 
anchorages before them on the 
opposite wall and press-button 
tidal information from the re- 
corders and dial on the back 
wall. In thick weather there 
would be additional observers 
in the radar display well. 


four months) and transistors are used throughout, 
including the 450 Mc/s transmitter. The telemetry 
coding system using a 14-pulse binary chain gives an 
accuracy of 13 inches in 32ft., and this part of the 
equipment has been. devised by the Gas Accumu- 
lator Co. (U.K.) Ltd. who have supplied equipment 
also for the East Coast Flood Warning Organization. 
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Covers a wide field in some detail and should be , 


“S” CORRECTION 


By F. D. BATE,* B.Sc. (Hons.) 


INVESTIGATION OF THE EFFECT OF THE “S” CORRECTION 


CAPACITOR IN A LINE SCANNING OUTPUT STAGE 


T is well known that in a line scanning output 
stage for 110° tubes, having a screen with a 
large radius of curvature, the shape of the yoke 

current with respect to time must be “S” shaped in 
order to obtain a linear scan. 

In Fig. 1, a graph is plotted of the yoke current 
against distance from the centre of the screen for a 
typical flat-faced 110° tube, a CME 2302. If the spot 
is to move across the screen linearly with respect 
to time then clearly the yoke-current-versus-time 
graph should be identical in shape to Fig. 1. 

The first thing to notice about the graph is that 
reversing the yoke current produces a_ similar 
shaped curve in the opposite direction; thus, mathe- 
matically the simplest curve which may represent 
the graph is a cubic equation of the type. 


meee] = 


where 2T, is the time of one scan period and.2 I, 
the peak to peak yoke current. Equation (1) is 
valid for — T,< t < T,. 

Empirically, such a curve fits closely on the experi- 
mental curve when a has a value equal to 0.20; this 
is shown in Fig. 1. Theoretically, it may be shown 


EXPERIMENTAL CURVE 

—— —— THEORETICAL CURVE [EQUATION (2) | 
© POINTS GIVEN BY EMPIRICAL CUBIC LAW 

EQUATION(1) a=0-2 


YOKE CURRENT, ¢ (mA) 


Equation (2) is also plotted in Fig. 1 to show the 
agreement between experiment and simple theory 
taking R = 25cm, p = 71 cm. 


Derivation of ‘‘S”’ shaped Current 
Waveform 


The usual method of obtaining this shape of current 
is to place a capacitor in series with the yoke, see 
Fig. 2, 

The following treatment assumes a_loss-less 
circuit, and that the current shape in the yoke is 
perfectly symmetrical about the zero deflection point. 
At the instant t = 0 the switch K, is closed, switch 
K, being open. This is equivalent to applying a step 
function of voltage to the circuit of Fig. 2. In 
the usual Laplace notation this then becomes:— 


sc : és Bh Dede) 


where V, is the initial voltage on the capacitor C 
when there is no deflection, and hence no current, 


*Thorn-A.E.1. Radio Valves and Tubes. 


Left:—Fig. |. Plot of 
yoke current against 


deflection distance 
from the centre of the 
tube, 


Below:—Fig, 2. Cir- 
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that, if we assume a uniform magnetic field in the 
yoke and if the centre of deflection remains inde- 
pendent of the deflection angle then the relation 
between the yoke current and distance measured 
from the centre of the screen is given by 


z = Const. baad aI) atl Reaaren 
x? 2 ee 
2p 

(See Appendix A.) 
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cuit using ‘‘S’’ cor- 
recting capacitor C, 
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LIST OF SYMBOLS USED 


Numerical value of the cubic term. 
“§” correcting capacitor. 

Instantaneous current in the yoke. 
Laplace transform of 7. 

Peak to peak yoke current with “S em 
capacitor, flyback time zero. 

Peak to peak yoke current with “S ie 
capacitor, and flyback time taken into 
account. 2T,, the scan time, is the same 
for I) and l,. 

A constant. 

Inductance of yoke. 

Distance of deflection centre from the 


tiv wed 


on 
Loma ?Z) 
— 


I 


H tl dl 


screen. 
Instantaneous time. 


Time of scan. 

Time of flyback. 

H.t. voltage. 

Voltage across the yoke at any instant 
with an “ S ” capacitor in the circuit. 
Voltage across C at the centre of scan. 
Voltage across capacitor C during the 
scan. 

Voltage across the capacitor C during the 
flyback. 

Deflection distance from the centre of the 
screen. : 
Radius of curvature of the screen. 


2 


x : 
Poa correction factor for a flat screen. 
p 


oe iL 


I tl 


Deflection angle. 


in the yoke. This is the condition halfway through 
the scan. From equation (3) 


; WEN, u 
bes 1G, : st + w2 (4) 
here 6 : 
0 een 
sehen se Reet oS 
and using the inverse Laplace notation: 
V+V 
Fea Gel, Es Se he Be Ueto a3) 
w.L 


To find the Initial Voltage V, 


In a line scanning stage without the capacitor C a 
constant voltage V is across the inductance L during 
the whole of the scan time and roughly half a sine 
wave of voltage during the flyback interval. The 
mean value of the voltage across the inductance over 
the complete cycle being zero. If, for simplicity, 
we assume that including the capacitor C does not 
affect the flyback pulse, (this capacitor is in series 
_ with the capacitor determining the flyback time and 
is normally very much greater than it) and also that 
the flyback time is zero, then the mean value of the 
voltage across the inductance during. the scan 
time will not be affected by the presence of the 


EQUAL AREAS 


Fig. 3. Voltage across the capacitor C if the flyback time is 
ignored. 
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MEAN VOLTAGE 
“INCREASE DURING SCAN 


t EQUAL AREAS 


Fig. 4. Voltage across the capacitor taking into account the 
flyback time. 


capacitor C. Thus we can write down that 


i 
VES ly ap 
0 


where V,, is the voltage across the inductance. Now 


Ld: : 
since /\V;, = ie equation (6) becomes 


Ts; : Iy 
VT = eel Sy eh ES Pearse) 
0 


where I, is the value of the current when t = ne 
I, is also obtained by putting r = T, in equation (5) 
and combining this with equation (7) gives 
(V + Vg) sin #,T, = V #,T Ae “s (8) 
This gives the initial voltage V,, hence equation 
(5) can be written as 
Aha eee pee RD ME Ta 9 SS 
{gnieT, 2° esis eee 
Clearly I, is independent of ,. It will be noticed 
that, according to the theory given above, introducing 
an ‘S° correcting capacitor does not change the 
size of the scan but only the linearity. In practice 
introducing the capacitor does result in an increase 
of scan size and the reason for this is the finite time 
of the flyback. For the moment let us consider 
equation (7) and expand sin »,t and sin ,T, to the 
first two terms only. Equation (7) then becomes 


; ND eee A eet: 
i= rc AEE (=) eit S55 (=) =a LO} 
L(1 a =) ; 6LC \T, | 
6LC 
the similarity between equation (10) and equation (1) 
is thus striking and if a =T,2/6LC they are identical. 
Thus a linear scan will be produced if: 
he 
Cea 
As a typical example 
T. = 25usec (4 scan time) 


(11) 


lie as eisl ot 
eae 
Thus C = 0.10 uF 


This compares very favourably with the value of 
C found in practice. It does, however, depend upon 
there being no ripple voltage on the h.t. supply line. 
A series arrangement of the scanning valve and 
diode, which gives a boosted h.t. line, usually has a 
small ripple voltage already deliberately introduced, 
so that, in this case, the value of C calculated, from 
equation (11) will be too small, that is, it will produce 
too much “ S ” correction. 
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Fig. 5. Diagramshowing the 
deflection angle 6 and deflec- 
tion distance X. 


Effect of the ‘‘S’’ Correction 
Capacitor Upon Scan Size 


As mentioned previously, the introduction of a 
capacitor C in series with the yoke results in an 
increase in the scan size, a common explanation of 
this is that the capacitor cancels out part of the 
inductance, giving an effective lower inductance 
and hence a larger current. The treatment so far 
shows that this is not so; all that the capacitor does 
is to change the linearity of the scan but not the 
peak to peak value of the current and hence not the 
scan size. The explanation of the increase in scan 
size is given when the effect of the flyback time is 
taken into consideration. 

It will now be shown that the effect of the flyback 
time is to increase the mean value of the voltage 
during the scanning time; this, accordingly increases 
the peak value of the yoke current and hence the 
scan size. Fig. 3 and Fig. 4 illustrate this more 
clearly. In Fig. 3 the voltage V, is drawn for the 
case when the flyback period is ignored, that is 
T;=0. The two shaded portions in between 
0 & T, are equal and the mean voltage in this time 
interval equal to V. In Fig. 4 the finite time of the 


Fig. 6. Series arrangement of valve and diode showing boost 
capacitor C, which produces some ‘‘S ’’ correction. 
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Fig. 7. Parallel arrangement of transistor and diode showing 
choke L and capacitor C, as used for ‘‘S’’ correction. 


flyback is included, and to a first approximation 
the voltage is assumed to be held constant across the 
capacitor C during the flyback time. Investigation 
shows that this simplification is justified since 
including the more exact waveform which is actually 
present in this time interval does not significantly 
affect the result. In Fig. 4 the shaded areas are again 
equal and it should be clear that the result is to 
increase the mean value of the voltage during the 
scan time because the mean value of the voltage 
during the flyback time is reduced. Investigation 
shows that to a first approximation the peak scan 
current is given by 


L<=I, }1 + 


See Appendix B. 
. Ae ; : 
Also since a = arc for optimum linearity, 


2 aerate 
40 GEGEN Ne 


| ae cde) 


fF, ge Le 


T, +T, 2a LA eal) 


Assuming that a = 0.2 and = CN 

I, = 1.07 I,, that is the peak scan current is 
increased by about 7% if a “ S” correcting capacitor 
is used. This is roughly what one obtains in practice 
with present day flat faced 110° tubes. 

The line scan may also be linearized by producing 
the correct ripple voltage on the h.t. line feeding 
the yoke, or a combination of this ripple voltage and 
capacitor in series with the yoke. The latter method 
is often used in the series arrangement of valve and 
efficiency diode when the boost capacitor has a small 
ripple voltage present, see Fig. 6. In the parallel 
connection of transistor and diode, the h.t. to the 
line output stage is fed via a choke and capacitor— 
see Fig. 7—and all the correction is obtained by 
choosing the correct value of capacitor, the inductance 
of the choke having negligible effect, provided it is 
above a certain minimum value. These methods of 
linearizing are all essentially the same and a similar 
analysis holds. 


APPENDIX A 


In the drawing of Fig. 5, C is the deflection centre 
which is assumed to remain fixed and to be independent 
of the scanning angle @ (it does actually move slightly 
towards the tube face as the angle @ increases). The 
radius of curvature of the screen p = SO. The deflection 
is measured by x, which is drawn perpendicular to CO. 
Thus we can write down that 

x = (R — §)tané ets aN ae (14) 
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and from the property of the circle 5) This gives 
x2 = B(2p — 8) aie ae os os sin w.T 
nee ee ae Go ew eae £4 T,cosa,T, | = VT. + Ty 
within the limits used for 8, p and x we can write approxi- be J 
mately + 
f 
nd x V wT (1 = 7) 
mea ee oe oe oe oe oe (17) (V + Vo) = : Le (21) 
ee ae ee ee cot »,T,) 
Now, if we assume, for simplicity, that the magnetic ig PGs! a 


field in the yoke producing the scan is a uniform field 
then it can be shown that the yoke current is simply 
proportional to the sine of the scanning angle, that is 


Substituting this value for V + Vo in equation (5) 
results in the instantaneous yoke current 7 becoming 


1 = ksiné. sb 
Using equations (16) and (17) we have that VT 1+ — 
ghee 2 ay : 
: rein 0 a x 1= rae ah EG sin wt (22) 
4 = ksin 6= Const. Se pee sino sTs] 4 = wT, coves, 
(s+ -5) ee CL8) 8 
p The peak current I, is obtained by putting t = T, and is 
"I'his gives too small a value for the current when x he 
becomes large. The reduction of R with increasing x, VT Rit T. 
that is, the movement towards the screen of the deflection 1, = — | ————__*— oo) 
centre, will give a value for current larger than equation L 1 Ty T T 
(18) above. In practice the yoke magnetic field is not T 7p Os gCotwsh, 
uniform, but pincushion, and a more exact treatment nd 
would have to include the effect of this. Now if the value of I, for zero flyback time is Ip, then 
putting T; = 0 in equation (23) gives 
APPENDIX B fe ede : 
L 


Referring to Fig. 4, we have that the mean value of the which agrees with equation (7) already obtained, Hence 
voltage across the capacitor C during the scan and equation (23) becomes j 
flyback time is zero. The value of the voltage during the 


scan time is given by:— T; 
V,=(V+Vo)coswi—V .. ay we (49) a a 
and during the flyback time by I, = Ip. | ——_—_*——_ se oe - (5) 


Vp = (V + Vo) cos wT, — Vice., in this interval the 


T; 
voltage is constant, to a first approximation. : to wsT cot w,T, 


ae Expanding cot »,T, in equation (25) gives 
o (V + Vo) cos wt dt + Ty (V + Vo) cos wT 2 
; iat Lat [ita e Ts | (Se ee: 
= VT, + T;) Bone dar ieee | C20) T,+ T, 3LC 


H. F. PREDICTIONS — MAY 


BEE : 
ror WITH AURORAL CORRECTION 
Vane ST ahs oe 
C.M.T. 


om 


The prediction curves show the median standard z 
MUF, optimum traffic frequency and the lowest usable MEDIAN SUANnete 
high frequency (LUF) for reception in this country, {20 7 OPTIMUM TRAP RIC PREGE 
Unlike the standard MUF, the LUF is closely dependent : Se Np ihe LOWEST USABEEUE: 
upon ae rs as sertaitdaes power, aerials, local 
noise level and the type of modulation: it should gener- _ solar cycle past experience has sh i 
ally be regarded with more diffidence than the MUF. Sonaiderably higher than the ee ae daa MOF 
The LUF curves shown are those drawn by Cable and can at times be received. This effect is mainly confined 
Wireless, Ltd., for commercial telegraphy and they serve to daytime on the radio path and has been especially 
to give some idea of the period of the day.during which noted on reception in the U.K. from the Far East. The 


communication can be expected. _ it cause is thought to be associated with sporadic-E 
During the summer months in the minimum of the ionization. ; zs 
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SILICON PLANAR EPITAXIAL 
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on 
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hye 20 min @ 1,=500mA, Vop= 10V | hye 30-120 max @ 1, = 30mA, ¥,.=4¥ 
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MANUFACTURERS’ PRODUCTS 


Transistor Oscilloscope 


TRANSISTORS are used through- 
out the Type 647 oscilloscope intro- 
duced recently by Tektronix, Beaver- 
ton House, Harpenden, Herts. The 
instrument is designed for operation 
in extreme environmental condi- 
tions and the manufacturer specifies 
the shock, humidity and vibration 
conditions that the oscilloscope can 
withstand. The temperature range, 
over which it can be operated, is 
—30°C to + 65°C and the altitude 
to which the instrument can be taken 
-and operated is 15,000ft, (non-opera- 
ting up to 50,000ft). A series of 
plug-in vertical and horizontal ampli- 
fiers are available. A 140 msec 
delay line requires no tuning and 
permits observation of the leading 
edge of the waveform that triggers 
the sweep. The ceramic cathode ray 
tube has a parallel-ground, glass face- 
plate, the accelerating potential being 
14kV.. A crystal-controlled, 1 kc/s 
calibrator provides 18 square-wave 
voltages from 0.2mV to 100V in 
1-2-5 sequence. The frequency is 
accurate to within + 0.1 %. 
Depending on the plug-in units 
used, the bandwidth of the oscillo- 
scope extends from z.f. to 50 Mc/s. 
The Type 10A2 dual-trace amplifier 
permits this bandwidth with a sensi- 
tivity of 10 mV/cm to 20 V/cm. The 
timebase plug-in unit, Type 11B2 
employs two separate timebase gen- 
erators so that calibrated sweep delay 
is possible. A number of probes are 
available for use with the instrument. 
The dimensions are 14410 X23in 
and the weight, with the plug-in units 
mentioned, is 52lb. 
8WW 301 for further details 


Laboratory Timer 


A NOTABLE feature of the labora- 
tory timer Type 3 manufactured by 
Pioneer Designs, Walton-on-Thames, 
Surrey, is the pulse-operated trigger 
circuit with variable sensitivity. A 
front-panel control permits the sensi- 
tivity of the timer to be controlled 
so that low direct and alternating 
voltages applied from an external 
source will start the timed cycle or, 
alternatively, the sensitivity can be 
increased to a point where auto- 
matic cycling takes place. Two time 
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ranges are incorporated, 0.2 to 1.0 
seconds and 1 to 5 seconds. The 
timed period is infinitely variable 
between the range limits and is set 
by a Sin diameter dial. In addition 


to the triggering facility, the timed 


cycle may be initiated by a push 
button on the front panel or by con- 
necting across two terminals. 

A relay provides the output from 
the unit. Acting as a single-pole, 
changeover type, the make and break 
terminals of the relay permit switch- 
ing of an external circuit, separately 
fused at 2A. By rearranging an in- 
ternal link, the timer can supply 
230 V;,50c/sup to 500 W. The power 
consumption of the equipment is 
less than 8 W. 


8WW 302 for further details 


Multimeter 


THE Model 101 multimeter manu- 
factured by Taylor Electrical Instru- 
ments, Montrose Avenue, Slough, 
when used for direct voltage mea- 
surements has a_ sensitivity of 
100,000 2/V. Voltage measurements 


Pioneer Designs electronic 


timer Type 3. 


Model 101 multimeter (Taylor 
Electrical Instruments). 


NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 


(d.c.) can be made over 7 ranges, the 
lowest being 0.5 V and the highest 
being 1,000V. Alternating voltage 
measurements, at 5,0000/V are 
made over 5 ranges, the lowest being 
10 V and the highest being 1,000 V. 
Resistance measurements may be 
made up to 200 M2. A notable fea- 
ture is that of a 10 A current mea- 
suring range. Other ranges extend 
the measurement of current up to 
10A. A 5-in scale is provided to- 
gether with an anti-parallex’ mirror. 
The cost of the instrument is ap- 
proximately £20. 

8WW 303 for further details 


Aerial Mast 


OF particular interest to radio 
amateurs, but with applications in 
other divisions of the radio industry, 
a tubular-steel aerial mast is avail- 
able from John Smith and Co., Rom- 
ford, Essex. The full height of the 
equipment is 30ft, the mast being 
constructed in two sections. The 
upper tube slides up, or down, be- 
tween the lower section which con- 


30ft tubular-steel aerial mast available from 
John Smith & Co. 
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sists of two tubular uprights. The 
movement of the upper section is 
controlled by a rot-proof rope 
(“Courlene”). In the extended 
position, the mast is locked by a re- 
taining pin and held by 6 adjustable 
ropes. When the upper section is 
in its lowered position access is pro- 
vided to the aerial system by means 
of tubes welded to the lower sec- 
tion forming steps. A base plate 
is supplied with the equipment to- 
gether with a spindle for a rotating 
aerial. All “fixed” joints are welded 
and all the metal parts finished with 
a silver-grey paint. The complete 
apparatus costs £25. 

8WW 304 for further details 


Gaussmeter 


THE Model 120 gaussmeter, manu- 
factured by F. W. Bell, Ohio, and 
available in the U.K. from Living- 
ston Laboratories, is a direct read- 
ing instrument for measuring the 
direction and magnitude of magnetic 
flux density. The instrument uses 
an indium arsenide sensing element 
and direct and alternating fields up 
to 50c/s may be measured. Twelve 
ranges are provided with full-scale 
readings from 100 milligauss_ to 
30,000 gauss. Fields as low as 10 
milligauss can be detected. The 
accuracy of the gaussmeter is with- 
in +1°% of full scale up to 10,000 
gauss. Other features include meter 
reversing switch, calibration without 
the need for external standards (ex- 


Experimental circuit constructed on Lamb ‘Eyelet 


Board’’. 


Model |20 gaussmeter (F. W. Bell). 
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cept for extreme accuracy) and out- 
puts for recorder and oscilloscope. 
Accessories include various probes, 
reference magnets and zero gauss 
chambers. The instrument costs 
£230, exclusive of duty. 

8WW 305 for further details 


Circuit Board 


RESIN-BONDED boards, 43 X 27in, 
perforated by 200 holes 
every 0.2in, are available from 
R. and E. Lamb, Queens Road, 
Leytonstone, London, E.11. Tinned 
brass eyelets are also available and 
these can easily be inserted into the 
boards enabling experimental circuits 
to be quickly constructed. It is 
envisaged that the boards will be 
particularly suited to educational 
and radio-control applications. Simi- 
lar size boards, without perforations, 
are available for insulated backing 
purposes. Perforated boards cost 2s; 
plain boards 9d, and packets of 40 
eyelets 6d. 

8WW 306 for further details 


V.H.F. (118 to 136 Mc/s) 


Receiver 


_A TRANSISTOR, v.h-f. receiver in- 


tended mainly for monitoring aircraft 
transmissions and for receiving aero- 
nautical broadcasts is available from 
Britec, Charing Cross Road, London, 
W.C.2. Manufactured by Telcom of 
Switzerland the receiver uses 9 tran- 
sistors and the sensitivity is lV. 


118 to 136Mc/s_ re- 
ceiver manufactured 
by the Telcom Com- 
pany of Switzerland. 
Besides the telescopic 
aerial, provision is 
made for connection to 
aircraft aerials, etc. 


spaced . 


Two controls, on/off-volume and 
tuning, are provided on the front of 
the equipment together with a large- 
scale tuning dial calibrated at } Mc/s 
intervals. Audio power output is 1 W 
The dimensions of the receiver are 
811% x5zin and the weight, in- 
cluding battery, is under 2lb. The 
cost of the equipment is £24 13s 6d. 
8WW 307 for further details 


Television Receiver 


A NUMBER of interesting features 
are presented by the latest addition 
to the Decca range of educational 
equipment. Designed for classroom 
and school hall use, the Type STV/ 
27 television receiver uses a 27in 
tube and two forward-facing loud- 
speakers. The housing containing 
the receiver is about the same size 
as the average office table. When 
catches are released, the receiver 
raises to about 6ft above floor level. 
The cabinet is finished in a wood- 
grain Formica. The receiver, which 
is capable of dual-standard opera- 
tion, has a 3 W audio output stage. 
The overall size is 4X2.25X3.5ft. 
The 27in receiver can also be 
obtained for mounting on a tubular 
trolley. ae 

8WW 308 for further details 


U.H.F. Signal Strength 


A COMPACT signal-strength meter 
covering Bands IV and V is an- 
nounced by Lab-Craft, Woodford 
Bridge, Essex. The Type 415 oper- 
ates over the frequency range 470 
to 860Mc/s and indicates signal 
strengths from 10V to 100mV in 
two ranges. The tuning dial is cali- 
brated both in megacycles and u.h.f. 
channels. To avoid feeder termina- 
tion differences between instrument 
and television receiver, a standard 
u.h.f, tuner is used in the instrument. 
A 6:1 reduction drive simplifies 
tuning and protection is given to 
overload following an excessive in- 
put signal. A mains power supply 
is required. The instrument weighs 
9lb and the dimensions are 7 X73 X 
104in. The cost is £37 10s. 

8WW 309 for further details 


V.L.F. Generator 


SINE, square or triangular wave- 
shapes may be obtained from the - 
Type GB860 very low frequency 
generator manufactured by C.R.C. 
(France). The output, approximately 
4W, is available over a frequency 
range of 0.001 to 1,000 c/s. Each 
range is calibrated both in frequency 
and in period. The accuracy of fre- 
quency calibration is within + 2% 
and the frequency stability is given as 
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Decca 27in educational television receiver. 


Type GB860 y.I.f. generator manufactured by C.R.C. 


+0.3% for a + 10% mains. varia- 
tion. The oscillator circuit employs 
a Schmitt trigger and a Miller inte- 
grator producing symmetrical trian- 
_ gular or square waves of continuously 
variable frequency and amplitude, 
the frequency range being covered in 
6 linearly calibrated ranges. The 
sine-wave output is produced from 
the triangular waveform by a shaping 
circuit using cascaded diode clippers. 
A positive trigger pulse output is pro- 
vided for oscilloscope timebase syn- 
chronization. In addition, a second 
pulse output, variable in phase over 
360°, makes possible the precise de- 
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INFORMATION SERVICE FOR PROFESSIONAL READERS 


To expedite requests for further information on products appearing in 
the editorial and advertisement pages of Wireless World each month, a 
sheet of reader service cards is included in this issue. 
found between advertisement pages 16 and 19. 

We invite readers to make use of these cards for all inquiries dealing 
Many editorial items and all advertisements are 
coded with a number, prefixed by 8WW,, and it is then necessary only to 


Readers will appreciate the advantage of being able to fold out the sheet 
of cards, enabling them to make entries while studying the editorial 


Postage is free in the U.K., but cards must be stamped if posted overseas. 
This service will enable professional readers to obtain the additional 
information they require quickly and easily. 
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uses transistors. 


termination of phase shift. The in- 
strument is available in the U.K. 
from Claude Lyons, Instrument 
Division, Liverpool. The cost is 
£348 15s. 


8WW 310 for further details 


Transistor Multimeter 


DIRECT or alternating voltages up 
to 300V may be measured with the 
transistor universal voltmeter Type 
TVM1063, manufactured by B.P.L. 
Instruments, Radlett, Herts. The 
lowest full-scale reading for direct 
voltages is 100mV while that for 


The cards will be 


Type 415 signal strength meter manufactured 
by Lab-Craft. 


B.P.L. multimeter Type TVM1063 has 41 ranges and 


alternating is 1V. The direct volt- 
age ranges are further characterized 
by centre-zero facilities. The fre- 
quency range of the instrument 
extends from 10c/s to 100 kc/s, but 
this can be increased to 100 Mc/s 
by the use of an external probe. 
D.c. ranges permit currents of up to 
100mA to be measured, the lowest 
range being 0-1uA. Three resistance 
ranges are provided so that resis- 
tances up to 1l00M{2 may be 
measured. In all, 41 ranges are 
provided by the instrument which is 
powered by batteries. The meter 
movement is protected from over- 
load including reversed polarities. 
The instrument is housed in a glass- 
fibre cabinet and weighs 54lb, in- 
cluding batteries. The dimensions 
of the instrument are 12 X5 X 6in. 


8WW 311 for further details 


Soldering Assessment 


THE demand for increased produc- 
tion rates in the assembly of elec- 
tronic equipment has created a need 
for a simple, accurate method of 
assessing the solderability of» com- 
ponent termination wires. Multi- 
core Solders, Hemel Hempstead, 
Hertfordshire, in collaboration with 


225 


Apparatus for the assessment of solderability of wire- -ended 


components (Multicore) 


TR.750 amplifier 
Sinclair Radionics. 


manufactured by 


the Electronic Engineering Associa- 
tion, have developed 4 machine 
claimed to be the only equipment 
capable of testing wire ends for 


-solderability. The equipment lowers 


a specimen wire, previously fluxed, 
on to a molten drop of solder. The 
time for the solder to flow around the 
wire and unite above it is a measure 
of the solderability of that wire. The 
apparatus which includes a battery- 
powered pyrometer, stop watch, 
solder pellets and liquid flux, costs 
£168. 


8WW 312 for further details 


Transistor Testing 


CHARACTERISTICS of transistors 
and other semi-conductor devices 
can be measured directly, with data 
logging facilities if required, by auto- 
matic transistor testers from the 
PR.63 Series manufactured by Vac- 
well Engineering Company, Mitcham, 
Surrey. Up to 15 parameters, static 
or dynamic, can be measured and a 
testing rate of 500 transistors per 
hour can be achieved. Read-out is 
made by means of a five-digit volt- 
meter. Facilities are provided for 
automatic print-out on an electric 
typewriter, programming for transis- 
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Sealectro test jacks Type SKT-0170 
accept wire leads 


tor selection and sequential “ go-no- 
go” transistor testing. 
8WW 313 for further details 


Miniature Amplifier 


INTENDED mainly for-use with 
the “ Micro-6”’ radio receiver, Sin- 
clair Radionics of Cambridge an- 
nounce a 
Type TR.750. Measuring 2X13 xX 
2in, the amplifier, for an input of 
10mV (2kQ), provides an output of 
750mW. The frequency response is 
claimed to be 30c/s to 20kc/s 
+1dB. A volume control and on/ 
off switch is provided. The output 
stage is transformerless and is suit- 
able for 25 to 352 loudspeakers. 
The amplifier can be bought in kit 
form for 39s 6d or purchased com- 
plete for 45s. 

8WW 314 for further details 


U.H.F. Pre-amplifier 


DESIGNED for mast-head use, the 
Telextra u.h.f. amplifier manufac- 
tured by Aerialite, Congleton, 


Cheshire, fits into a casing no larger © 


than a typical outdoor diplexer. 
Transistors are used and power is 
supplied to the equipment via the 


two-transistor amplifier 


Transistor testing system (Series PR. 63) Bieta: by 
Vacwell Engineering Co. 


aerial downlead. The bandwidth of 


the amplifier is such that it can be 
used for channels 21 to 33 (Band 
IV). The gain is 14dB at the top 
end of the band and the frequency 
response is +3dB over the rest of 
the band. A battery power pack is 
available for use with the equip- 
ment. The price of the amplifier, 
which is designated Model 430 is 
£4 19s 6d. The battery power pack 
costs 14s 6d, excluding batteries. 
Two 9V types are required. 

8WW 315 for further details 


Colour-coded Test Jacks 


TUBULAR test-point jacks, Types 
SKT-0170, are. available in ten 
different body colours from Sealec- 
tro, Hersham Trading Estate, Wal- 
ton-on-Thames. The jacks are 
designed to accept wire leads of 
0.017in nominal diameter. The over- 
all length of the component is 0.422in. 
The Teflon body is 0.3in in length 
and this is designed to be press fitted 
into a metal chassis. The contact 
portions of the jack are made from 
beryllium copper with a gold flash 
over silver plating. 

8WW 316 for further details 


Transistor Power Supply 


A DIRECT voltage output of 6 to 
30V, in two switched ranges, is 
provided by the transistor power 
pack Type 18920/1 manufactured by 
Rank Cintel, Worsley Bridge Road, 
London, S.E.26. The maximum 
current available is 500 mA and this 
can be obtained over the whole range 
of the instrument. 
age and current are indicated by two 
miniature meters. Protection of the 
unit itself, and of external equip- 
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The output volt- . 


ment, is given by an electronic over- 
load protection circuit which includes 
facilities for automatic and manual 
reset. Either of the two output 
terminals can be earthed by means 
of a short link to the earth terminal. 
The output impedance is 0.042 and 
a change from “no-load” to “ full- 
load” produces a change in the out- 
put voltage of less than 0.1%. The 
stabilization is such that a +7% 
mains input voltage variation pro- 
duces less than 0.1% change in out- 
put. Ripple and noise is less than 
“tmV peak-to-peak. The accuracies 
of the meters are within 2.5% and 
the instrument can be operated up to 
35°C. The dimensions are 54X4xX 
73in, the weight 4lb 130z and the 
cost is £28 15s, \ 


8WW 317. for further details 


Dry-reed Relay 


THE main feature of a new relay 
(dry reed type) introduced recently 
by ERG Industrial. Corporation, 
Luton Road Works, Dunstable, is 
that switching times of 1 msec can 
be attained; a working life of millions 
of operations is also claimed. 

The gold-plated contacts of the 
relay are hermetically sealed in an 
inert atmosphere and are available 
either as a single changeover (s.p.d.t.) 
or one normally open contact 
(s.p.s.t.) The relay is magnetically 
screened to minimize the effects of 
external magnetic fields. 
8WW 318 for further details 


Valve Voltmeter Kit 


ALTERNATING and direct voltage 
and resistance measurements may 
be made with the Daystrom Heath- 
kit valve voltmeter Model IM-13U. 
The instrument utilizes a 6-in 200/A 
meter and a gimbal bracket enables 
the whole instrument to be tilted to 
any angle for easy viewing. Seven 
d.v. ranges are provided, the lowest 
having an f.s.d. of 1.5V, the highest 
f.s.d. being 1,500V. The input 
resistance is 1IM on all ranges. 
Identical ranges are used for a.v. 


Heathkit Type |M-13U valve voltmeter. 
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measurements, (+04 25c/s to 1 
Mc/s); the input impedance being 
1MQ shunted by 40pF. Resistance 
measurements from 0.1 to 1,000MQ 
can be made using an_ internal 
battery. Test leads are included in 
the kit of parts. The instrument 
can be supplied assembled and tested. 
S8WW 319 for further details 


Remote-reading Thermometer 


TELEMECHANICS ~° of Totton, 
Southampton, have introduced a 
thermometer which enables temper- 
atures of up to five locations (which 
may be several hundred yards away 
from the instrument) to be read on 
selection by a switch. The Model 
T.1050 provides a range of —10 to 
+50°C with an accuracy better than 
2°C. The: meter has both Centi- 
grade and Fahrenheit scales. The 
instrument measures 7 X34X2in 
and is supplied with one temperature 
sensing head. 


8WW 320 for further details 


Micro-circuit Test Kit 


TWO evaluation micro circuits, 
each containing 12 thin-film, tin- 
oxide resistors, are being marketed 
by Electrosil Ltd., Sunderland. 
These test kits are manufactured by 
Corning Electronic Components and 
they are intended to give design 
engineers the opportunity of evaluat- 
ing Corning micro circuits under 


Lan-Elec Type L.P.401 stabil- 
ized power supply. 


Model 
manufactured by Telemechanics. 


Two dry-reed relays manufactured by ERG. 


their own operating conditions at 
low cost. 

Each 12—resistor micro circuit is 
on a wafer 74Xttin in size. The 
substrate material is alumina, glazed 
with an alumino-silicate glass. The 
resistors have values of 5002, 5 and 
50kQ. Included in the kit is a 
schematic diagram of the test circuit, 
a photograph of the circuit before 
coating and lead attachment and 
technical information. 


8WW 321 for further details 


Stabilized Power Supply 


DIRECT voltages over the range 0 
to 30 V with a maximum current of 
500mA may be obtained from the 
Type L.P.401 power supply unit 
manufactured by lLan-Electronics 
Ltd., Farnham Road, Slough, Bucks. 
Course and fine voltage adjustment 
controls permit accurate setting of 
output which is indicated on a 37in 
meter. The fine voltage control has 
a range of +0.75V at all output 
levels. The output current is moni- 
tored by the meter. Between 50 to 
500 mA the current can be set so as 
to remain essentially constant over 
large changes in load. The constant- 
current adjustment is made by a 
front-panel control. The output 
channels are isolated from the chassis 
and either one may be connected to 
earth. The stability is better than 
5,000:1 for a +10% mains voltage 
variation. The output resistance is 


T.1050 remote-reading thermometer 
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less than 10m©. Ripple is quoted 
as being typically less than 500 V 
peak-to-peak. Prolonged short cir- 
cuit of the output terminals does not 
cause any damage to the supply. 
The unit will operate continuously 
at full load in ambient temperatures 
up to +45°C. - Mains supplies of 
200 to 250V, 40 to 60c/s are re- 
quired but the equipment can be 
supplied for 110 V alternating power 
supplies. The instrument measures 
67 X 84 X 74in and weighs 94lb. The 
cost is £37 10s. Other versions are 
available including one rated at 1A. 
8WW 322 for further details 


Heavy-duty Audio Tape 


AMPEX have 
series of colour-coded, audio record- 
ing tape designed for heavy-duty use. 
The tape is based on a du Pont 
Mylar base and a new oxide formu- 
lation is claimed to prevent the 
oxide from flaking or rubbing off. 
The tape is available on red, green, 
blue, orange, violet and yellow reels. 
The box binder (in which the tape 
is packed), reel, trailer and leader 
are all the same colour. A 5-in reel 
contains 600ft of tape and the 7-in 
reel 1,200ft. 


8WW 323 for further details 


Soldering Aid 


A SOLDER dispenser, that can be 
attached to many types of soldering 
irons, is available from Alpha Metals, 
New Bond Street, London, W.1. The 
device is clamped on to the handle 
of the soldering iron and extension 
tubes can be added or removed to 
match the dispenser to soldering iron 
length. The solder is fed through 
the tube to the tip of the iron, a drive 


eo 


“‘Third ~ Hand’’ 


soldering . dispenser 
manufactured by Invention, Develop- 
ment and Engineering Associates. 
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introduced a new’ 


wheel being employed which enables 
the operator to move the solder for- 
wards or backwards. A guide spring 
is fitted at the rear end of the attach- 
ment. Advantages claimed for the 
“Third Hand” solder dispenser in- 
clude uniform amounts of solder per 
joint, increased operating speeds, 
longer tip life (because the solder is 
placed on the joint and not on the 
tip) and that one hand is free to hold 
the component or wire being sol- 
dered. The device costs £3 8s. 

8WW 324 for further details 


Oscillogram Projection 


A NEW oscilloscope accessory, 
manufactured by Philips and intro- 
duced recently to the U.K. by 
Research and Control (now M.E.L. 
Equipment Co., Ltd.), King’s Cross 


Road, London, W.C.1, is intended 


mainly for use in lecture rooms. 
Designated Type PM9301, the 
accessory consists of an f 2.8 lens 
with a focal length of. 150mm and 
with it oscillograms may be pro- 
jected up to 6ft from oscilloscope to 
screen. Flanges are~ available for 
fitting the lens to many types of 
oscilloscope. 

8WW 325 for further details 


Silvered Mica Capacitors 


FIVE new types of capacitors have 
been added to the Johnson Matthey 
and Co, range of Silver Star, high- 
stability, silvered, mica capacitors. 
Four of the new types, designated 
Types A12E, C12E, A22E and A33E, 
are encapsulated in synthetic resin 
and capacitors from each type are 
available in working voltages of 200 
and 350V. Capacitances of up to 
47,000 pF can be obtained. The 
remaining type, the C1l2S, is syn- 


WS switch kit available from Lorlin 
Electronic Co. 


thetic resin dipped and is the small- 
est capacitor in the Silver Star range. 
Measuring 0.5 X 0.275 X 0.165in, 
components of this type can be 
obtained with working voltages of 
200, 350 and 50V. The maximum 
capacitance available in the 50V 
version is 5,000 pF. 

8WW 326 for further details 


Radio Multiplex Terminal 
Equipment 

A NEW 13-channel version of the 
established Automatic Telephone and 
Electric Co. Type 900 radio multi- 
plex terminal equipment is available 
for use in radio-telephone networks. 
The equipment is designed to handle 
a complete group of 12 channels plus 
an engineer’s order-wire circuit. 
Claimed to be compact and easily in- 
stalled, the system can provide all 
the normal dialling, supervisory and 
metering facilities used in manual or 
automatic telephone circuits. The 
bandwidths of the system is 60 kc/s_ 
and the design provides for un- 
attended operation. The multiplex 
equipment (to C.C.I.T.T. standards) 
uses transistors throughout. The 
radio equipment and multiplex equip- 
ment are mounted in separate racks 
and the only connections involved 
are to the mains. supply (110 to. 
250 V, 50 to 60 c/s), aerial feeder and 
telephone circuit tails. The manu- 
facturer’s address is Arundel Street, 
London, W.C.2. 


8WW 327 for further details 


Switch Kit 


OVER 30 wafer switches of various 
contact arrangements may be 
assembled from the Type WS switch 
kit available from Lorlin Electronic 
Company, Billingshurst, Sussex. The 
WS switch design is based on 
double-sided, spring-contact clips 
mounted radially at 30° intervals on 
an insulated stator. The contact 
blades, mounted on a rotor rotate 
through the contact clips. The 
number of circuits controlled on one 
wafer can, where circumstances per- 
mit, be doubled by the use of clips 
mounted on both sides of the wafer, 
using a special insulator. The maxi- 
mum switch combinations per one- 
sided wafer are: 1-pole, 1l-way; 2- 
pole, 5-way; 3-pole, 3-way; and 4- 
pole, 2-way. The contact resistance 
of the switches is less than 5m, 
and the insulation resistance is 
greater than 1,000 M©. The com- 
plete kit is available for £15 and re- 
placement parts can be easily ob-. 
tained. =. 
8WW 328 for further details 
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_Marconi Self-Tuning H.F System 
—the first in the world to be station 


planned from input to output 


saves 85% 
floor space 


Transmitters can be mounted side by 
side and back to back or against a 
wall; built-in cooling fan; no external 
air-ducts. These features lead to 
smaller, simpler, cheaper buildings 
or more services in existing buildings. 


simplicity 

R.F circuits have only three tuning 
controls and two range switches. 
Final valve can be replaced in 30 
seconds. Miniature circuit breakers 
(used instead of fuses throughout) 
can be reset instantly. All sub- 
assemblies are easily tested because 
they are electrically complete units. 


Marconi telecommunications systems 


The Marcos Company Limited, Communications Division, Chelmsford, Essex, England 


breakthrough 


MST 7£kW transmitter 


H1100 series 


An h.f linear amplifier transmitter for high-grade telecommunications, 
Frequency range: H1100 and H1101, 4—27.5 Mc/s 
H1102 and H1103, 2—27.5 Mc/s 
Output power: 7—8 kW p.e.p, 5—6 kW c.w. 
The H1100 series meets all CCIR Recommendations. 


rugged 
reliability 


Stainless steel shafts in ball-bearings 
in rigid machined castings; stainless 
steel spur gears meshing with silicon 
bronze; heavy r.f coil contacts with 
high contact pressure—some.exam- 
ples of design features giving long 
term endurance and_ operational 
reliability. Specified performance 
achieved with ample margins. 


self-tuning 


Types H1101 and H1103, used with 
MST drive equipment, give one-man 
control of an entire transmitting 
station and continuous automatic 
aerial loading. 


MANUAL TUNING 

Manually tuned versions, types H1100 
and H1102, are available which, when 
fitted with built-in drive units, become 
entirely self-contained transmitters for 
four spot frequencies and all types of 
modulation. 

Manual tuning takes less than 60 
seconds. 


8WW—111 FOR FURTHER DETAILS. 
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The new type BTR represents a major advance in a.c, voltage 
stabiliser design. : 

The proven transductor regulating circuit is employed in an 
entirely new configuration (patent pending) giving remarkably 
low harmonic distortion without filtering, together with the 
high output stability of +0.3%. The output is unaffected by 
frequency variations from 45 to 65 c/s and load variations from 
zero to full load. 

The design features solid-state circuitry and a printed circuit 
plug-in control amplifier which, together with the absence of 
valves, relays or moving parts, provide extremely high 
reliability. 

Three models are available, rated at 2, 5 and 13 amperes. The 
operating voltage can be set at any value from 200 to 254 volts, 
and three alternative input ranges are provided. 

In addition, for particularly critical applications, filtered 
models are available, in which, at the filter frequency, the 
distortion is reduced to a truly negligible level, and the 
stability further improved to +0.2%. 

The BTR range offers high accuracy, rapid response, very low 
distortion, rugged reliability and—due to the simple and 
efficient design—at prices unusually low for this class of 
instrument. 


BASIC MODELS 


Accuracy | Distortion ee 


480 VA 49 10 
1200 VA 67 10 
BTR-13 | 3100 VA 105 O 


FILTERED MODELS — 


480 VA 
1200 VA 
BTR-13F | 3100 VA 


115 volt models are also available 


Our complete range of stabilisers includes models with 
ratings up to 120KVA single phase, 360KVA three phase. 
Write for full information to 

Publicity Department, Hoddesdon. 


LE.A. EXHIBITION STAND G117 
Claude Lyon ae 
SAAR CLAUDE LYONS LTD 


Valley Works, Hoddesdon, Herts. Hoddesdon 4541. Telex 22724 
76 Old Hall Street, Liverpool, 3. MARitime 1761. Telex 62181 


,CL35 
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Transistor 4 Parameters 


By D. 


T is becoming very difficult to avoid the h para- 

meters, for they are now widely used by manufac- 

turers of transistors and by writers of text-books. 
There they are usually introduced in terms of “ four 
terminal network analysis ” and “ matrix algebra,” 
but they may be approached from a more practical 
standpoint. 

There are four of them, and all are necessary to 
specify how a transistor will behave, but with a 
valve only two quantities the g,, and the r, are 
needed. Let us first consider why we need the 
the extra two. 

In the case of the valve one does not need to 
know the input resistance, for unless the grid goes 


Fig. |. Valve equivalent 
circuit. 


Fig. 2. Corresponding transis- 
tor equivalent input circuit. 


positive, this resistance is many megohms. For 
this reason the grid g in the equivalent circuit repres- 
entation of the valve in Fig. 1 does not appear to 
be connected to anything: the path between the 
grid g and the cathode k is for practical purposes 
an open circuit. But the. input resistance of a 
transistor is low, and so its value must be stated; 
this is h;,,,; or h; (Later in this article a more 
rigorous treatment will show h; to be the- input 
impedance when the output is short circuited). 

It is fair to assume that valves do not work back- 
wards. Applying a potential difference of 1 volt 
between the anode and cathode will not cause an 
appreciable voltage to be fed back to the grid. 
With transistors such feedback does take place, and 
here an alternating potential of 1 volt applied at 
the output might cause an alternating voltage of 
0.5mV to appear at the input. Here the reverse 
voltage feedback ratio is 0.5x10-* or 5x10-4 
and the symbol for this is Ay. ,ps¢ Or h,. 


Rey 2 Voltage at input 
” ~ Voltage at output 


Now this might look like the reciprocal of the voltage 
gain, but to measure the voltage gain a signal would 
be applied to the input and the output voltage 
measured. For h,, of course, we are being uncon- 
ventional and applying the signal to the output 
and measuring how much of it appears across the 
input. 

With a voltage of v. at the output, the voltage 
appearing at the input will be h,v., and the input 
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side of the equivalent circuit for a transistor i: 
represented by Fig. 2. 

At high frequencies the input impedance of valve 
may not, in fact, be infinite, and also there may bi 
feedback via the anode-grid capacitance. While 
to a first approximation both these effects may be 
neglected in valves, they are far from negligible 
in transistors and account for h; and h,. respectively. 

Of course it is essential to know in which configura- 
tion the transistor is being used, and this is denoted 
by a second subscript, 6 for common base, e for 
common emitter, and c for common collector. So 
for example h;, is the input resistance of a common 
emitter connected transistor, and typically it might 
be about 2k, If the input voltage were increased 
by 10mV, then this implies that the input current 


= = 5uA, Had the tran- 
sistor been used in the common base connection 2 
very different value would have been obtained: 
h;, is typically a few tens of ohms. 

The other two h parameters are very roughly 
equivalent to their valve counterparts, and the 
complete circuit diagram is shown in Fig. 3. Here 
Ngorwara OC hy Corresponds to g,,. But there is one 
very important difference between them. In a 
valve the output current is proportional to the input 
voltage. With all three configurations of transistors, 
the output current is proportional to the input 
current, but the relation between the output current 
and the input voltage is a much more complicated 
one. So our current generator will be supposed 
to give a current proportional to the input current 
7;, and the constant of proportionality is h,. 

This is therefore the current gain, and h,, is 
the current gain tor the transistor in the common 
base configuration, otherwise (loosely) known as «. 

Similarly h,, is the common emitter current gain 
B or «’. Manufacturers now usually give this most 
important quantity its correct title of h,;,, and the 
other alternative symbols are gradually being dropped. 
Perhaps one reason why h,, is preferable to f is 
that the sign of f is regarded as positive by some and 
as negative by others, depending on the directions 
in which they regard the input and output currents 
as flowing. The directions of the currents shown 
in Fig. 3 are universally accepted, and with this 
convention hy, is negative, typically —0.95 to 


would increase by 


zy lo 


ADMITTANCE 


eh Vv. 
=hy 


2 


Fig. 3. Complete transistor equivalent circuit. 
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(4) 


Fig. 4. Illustrating the conventions for current direction. 


(b) 


.—0.995, while h;, is positive and usually between 
20 and 200. 

The reasons for these polarities are illustrated 
in Fig. 4. Fig. 4(a) shows the common base tran- 


sistor and here 1,;=1,, but 2% = —I, = —al,. 
So hy» RO alae ena 
1 I, 
In Fig. A(b) 
4=—I,= —(Up—I,) = —(,—o1,) = —I,(1—«) 

and le = —I, = —al,. 

Le ee en De} 
5 cece as —T,d—a) © —Ud+—«) “l= 

a eae 


B, the common emitter current gain is the collector 
current divided by the base current. But does 
this mean the current flowing into the base? 
since the direction of current flow is from the base 
(for a p-n-p transistor) then this base current may 
od 


be regarded as negative. So f could be either i or 


rma 4 
—_ oe depending on the directions in which we 
decide .to measure the currents. There is no 
ambiguity with h parameters—the currents are 
measured inwards, and there is no argument. If 
you want to measure the currents as flowing out- 
wards, or one in and one out, you may do so but 
then you will have your own system, and you must 
not call your numbers / parameters. 

In the equivalent circuit for both valves and 
transistors the output resistance is connected across 
the current generator, but here again there is a diff- 
erence. Fig. 1 shows this resistance as the r, of 
the valve, but in the transistor circuit of Fig. 3 
Aouiput OF h, is the reciprocal of this resistance, 
that is, a conductance. 

A reasonable value for this output resistance 
in a common emitter connected transistor might 


1 
= CO -6 
be 20k, therefore /,, 20 x 103 50 x 10 
or 50umho. 

These h parameters are usually for “ small signal ” 
operation, that is, we are assuming the transistor 
to be suitably biased to give the specified d.c. con- 
ditions, and we are superimposing a signal much 
smaller than this fixed bias. This, of course, is also 
true for valves. A g,, of 5mA/V does not mean 
that a potential difference of 1 volt applied between 
grid and cathode causes an anode current of 5mA. 
But it does mean that an alternating potential of 
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If so, 


/0.1 volts superimposed on a suitable bias voltage 


produces an alternating current of 0.5mA super- 
imposed on the steady anode current. If the actual 
d.c. values are intended then the convention is 
that the subscripts are written in capital letters. 
For example, the input characteristic of a transistor. 
in the common base configuration is shown in Fig. 5. 
h,, is the d.c. input resistance and here at Vz, = 
0.4V, an input current of about 4mA flows and so 


here it is = 100Q., 


0.4 
AX TO 

The small signal input resistance, h;,, at this point 
is given by the slope of the tangent, and here h;, 
is of the order of 10 or 20Q, since a change of input 
voltage of 0.1V causes a change in input current of 
a few milliamps. 

Similarly hp, represents the d.c. common emitter 
current gain, which is the actual value of the collector 
current divided by the base current flowing. More 
generally, however, it is the small signal parameters 
which are used. 

In Fig. 3 it will be seen that the input voltage is 
the sum of the drop across h; plus h,v., which is 
the voltage fed back from the output to the input 

Oy == (Ray A Be a. ae partes 0 

Considering the output side, one might expect 
7, to flow in the opposite direction, but the conven- 
tion is that both 7, and 7, shall be measured as 
flowing into the device. 

So 7, is the sum of the current through the current 
generator and that flowing through the resistor, 


oa 1 Be 
which is v,— Paes vh,. This is the reason for 


0 
h, being taken as the conductance. Had h, been 
chosen as the resistance, then this last term would 
have been ie 
hy 
next equation. 

lg = hay + hove Be, ie ae eine) 
Some writers use h,,, hy2, hy, and hy. These 
are identical with our h;, h,, h; and h, respectively, 
and the two equations might have been written. 
Vy = hy, + hy. .. bis i we 
Ioyty + Ayo’ ae a rere &)) 
The convention here is that a dash denotes the 
common emitter connection. For example h’,, 
(read as ‘‘ h-dash-two-one ”’), is the same as hye 

and is also known as 8 or a’. 
Equations (1) and (2) may be used to define the 
h parameters in a more rigorous fashion. Thus 
to find h; from equation (1), put v,=0 then 


, which would not look so neat in the 


lg = 


Vv, =hji, or h,= when v.=0. Now v,=0 
1 

would be physically realized by placing a large 

capacitance across the output, forming a short 


Fig. 5. Transistor 
input character- 
istic. 


Rie aye; tee ne 
Veg (voLTS) 
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Fig. 6. Bias supply arrangement. 


circuit to the “small signal” alternating current, 
so h; (or h,,) might be expressed as 


= <= or == Li “ 4 rps 2 
z 1) J v5 = 0 ty oulput short circuited 


Similarly h,=h,.= | 


Vy 
ze ( or a input open circuited 


and h; = hy, ala} sai) or (? )eutow short circuited 
= 


ty 


te 
h, ar hy» -(2), ee or (2) input open circuited 


Now h; or h,, is a resistance 
h, or hy, is a voltage ratio 
h; or hg, is a current ratio 
h, or hy, is a conductance. 


What sort of things are they then? They are 
certainly parameters, because any number specifying 
anything at all is called a parameter, but they are 
a very mixed bag—they are hybrid parameters, 
and this is their correct name. 

The reason for this curious choice is that they 
can all be measured easily. For example, it would 
have been possible to use the “ Thévenin”’ form 
for the output, of a constant voltage generator in 
series with the output resistance. But the output 
voltage of this generator has to be found on open 
‘circuit, and since the transistor has to be supplied 
with its d.c. biasing current, there will be a current 
path through the power supply or battery. Since 
this path should have a resistance very much greater 
than that of the output resistance of the transistor, 
it would have to be of many megohms. Although 
it is possible to do this (either by chokes of high 
impedance to a.c. but of low d.c. resistance, or by 
a series pentode) this difficulty is avoided if the 
constant current, or “ Norton” form is adopted 
for the generator. Here the short-circuit current 
must be found, and a load of a few hundred ohms 
may be regarded as a short circuit compared with 
the output resistance of the transistor. The “ output 
current with the output short-circuited ” is in fact 
usually found by measuring the p.d. across such a 
resistor. 


Measuring h Parameters 


A 19th century physicist used to say that he 
had difficulty in understanding anything until he 
had measured it. Certainly one of the best methods 
of getting the feel of these # parameters is to measure 
them, so we will now consider how this may be 
done. 

The transistor has only three connecting wires, 
and so one of these must be common to both the 
input and the output. We will consider mainly 
the common emitter configuration since it is the 
commonest and most useful. But until the transistor 
has been given its d.c. supplies, it will not work at 
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all, and a suitable arrangement for obtaining the 
bias is shown in Fig. 6. 

The variable resistor or the voltage of the base 
biasing battery should be adjusted to give the required 
collector current, typically lmA. Small alternating 
voltages will now be applied to various parts of 
the circuit, and the consequent alternating voltages 
and currents measured at other parts. These will 
be small fluctuations above and below the direct 
bias values, and so these alternating currents must 
be much less than the direct currents, which will 
be the order of a milliampere. A.c. microammeters 
do not exist, but a.c. millivoltmeters are in common 
use, so these small alternating currents are measured 
by noting the alternating potentials which they 
develop across a known resistance. In the following 
measurements, one terminal is always common to 
both the oscillator and the millivoltmeter, and it is 
important to ensure that this common terminal is 
the earthy one in both instruments. If the connec- 
tions to one instrument were reversed, then either 
the output of the oscillator may be short-circuited, 
or excessive mains hum may be picked up by the 
millivoltmeter. The complete circuit diagram for 
a unit for the measurement of the / parameters of a 
transistor in the common-emitter configuration 
is shown in Fig. 7(a), and the diagram of a similar 
unit for the common-base connection is given in 
Fig. 7(b). Although the procedure is identical 
for the common base unit, in the following example 
the common emitter one is taken. 

After the correct bias conditions have been ob- 
tained all d.c. milliammeters and voltmeters should 
be removed from the circuit, since their inclusion 
can introduce errors. 

An oscillator is connected between A and C, 
and its output adjusted to be 0.5V. Although not 
critical, a frequency of about lkc/s is often chosen, 
since at this low frequency any errors due to the 
phase shift caused by the transistor should be 
negligible. The p.d. between B and C should 
now be measured, and we will assume that it is 
7.3mV or 0.0073V. This is very small compared 
with the input voltage, so the current through the 


100KQ resistor may be taken as 5A. 


OSV 
100kKQ — 


G D E 


() 


Fig. 7. Circuits for measuring h parameters (a) in the common- 
emitter and (b) the common-base configuration. 
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‘and this is the a.c. input current 7,. The input 
voltage to the transistor is 7.3mV, and therefore 


v,  7.3mV 


the input resistance h;, is = 1.46kQ. 


ty 5 uA 
If now the live terminal of the millivoltmeter is 
transferred from B to E, and a reading of, say, 


. . 58mV 
58mV recorded, then 7, is 06a 290 uA. 
I 290 
This gives hy, oe >. = 58. 
ty 5 


It should be noted that the base bias resistor, of 
the order of 1M is very much higher than the 
input resistance of the transistor, which is what is 
meant by “ input open circuited ” in our definitions. 

The determination of h,., is very straightforward. 
The oscillator is connected between C and E, with 
its output adjusted to 1 volt, and the alternating 
potential difference between B and C measured. 

Voltage at input 


~~ Voltage at output 


If this is 0.31mV, then h,, 
__ 0.31mV 


1V 


For the last of the four, /,,, a little ingenuity is 
needed. The earthy terminals of both the oscillator 
and the millivoltmeter are connected to D, and the 
live oscillator terminal to C, its output again being 
1 volt. The live terminal of the millivoltmeter 
should be connected to E. Let us suppose that it 
registers 4.1mV. This indicates that the current 


4.14mV 

100.Q 
and this is the output current 7,, which flows through 
the capacitor into the collector. 


he Fh Wn Gig BU a 


flowing through the resistor DE is = 41yA, 


Therefore -4,, = — 


Strictly the voltage across the output, v, should 
be 1 volt minus the 4.lmV dropped across DE, 
but the accuracy of this system of measurement is 
not high enough to make this error worth consider- 
ing and, of course, the a.c. drop across the battery 
and capacitor will be quite negligible. 

In all these four measurements, the accuracy is 
unlikely to be better than 5°%%. It is therefore wise 
to “round off” these h parameters, so we may 


express them as:— 
hi. X Rag Oke 
re = hx —= 3 x 105%) 
Nye —= h’s, => 60. 
oe — hes — 40 umho. 


(The dashes in h’;., h’,., h’s, and h’s, are used to 
signify common-emitter operation.) We must now 
consider how these parameters may be used. 

Although we should realize at once that the 
or «’ is 60, this will be the current gain only when 
the load resistance is very low. If the collector 
load were 5kQ, then the current gain is reduced, 
and its precise value would be found thus:— 


t 
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ie 


There is an output voltage v, due to the changing 
current through R,, and the direction of the current 


i, is such that the upper end of R, will be negative, 


and sO v,= —%R,. Substituting —i,.R, for v, 
in equation (2) gives _ 
oe = ha, aes h Ryle 


“11 +h Ry) ce hy. 
ase MINED ene f 
Current gain 2 PRs 
With the above figures, the current gain will be 
60 
— oe ig =, : 
1+(40 x 10-®« 5 x 10°) 1:2 
A value of 5kQ for R, thus reduces the current gain 
from 60 down to 50. (If R, were 10k, the current 
gain would then be reduced to 43). ; 
The value of the input resistance at first sight 
might appear to be merely h;, but this again is its 
value when R, is small. To evaluate it for Ry = 
5k Q, we use equation (1) in the form 
V, = hay + hv. 
Input resistance 


= he + ho? = hy + 2—aRD) 
1 


I 


h; Sy h,Ry, 


1,425.0 ! 
using the value of 50 for -? when R,, = 5kQ. 


rr an: 
(If R, were 10k, then the input resistance would 
be 1350.) 

The voltage gain can be found fairly easily, because 
the output voltage is the output current multiplied 
by R,, and the input voltage is the input current 
multiplied by the input resistance. : 

Voy, Output current x R, 


Input current x R;,, 


Vin R;, gain. 


In the case which we have been considering, for 
R,, = 5K, this would give a voltage gain of approxi- 
mately 175. 
we have derived for the current gain, input impedance 
and voltage gain are quite general for common- 
emitter, common-base or common-collector circuits, 


but the appropriate type of h parameter must be. 


used. Had we substituted the common-base h 
parameters in these expressions, we would have 


obtained the values of current gain, input impedance © 
and voltage gain for a common base amplifier with © 


a collector load of 5kQ. : 


This illustrates the use of the # parameters, but 


there are dangers. There is a temptation to use 
them to derive expressions which give a false sense 
of accuracy. The h parameters, like everything 
else connected with transistors, vary greatly with the 
operating currents and voltages and, of course, 
there are wide differences between transistors of 
the same manufacture and type number. Such 
variations make a mockery of the “accurate” expres- 
sions which one is tempted to derive using h para- 


* Ss current: 


It should be noted that the expressions — 


1 4 x: 
1,500 —@3 x 10-4)5 x. 10*)(50) = 1,500 —75 


meters. Moreover at even a few kilocycles for-an ~ 
audio frequency transistor, the h parameters become 
complex, and involve j terms or phase angles, and ~ 
then the evaluation of expressions. becomes very — 


lengthy. 
They are, however, a simple and useful way of 


specifying the characteristics of a transistor at low — 


frequencies. 
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Test Cards “ Dig and ce FE”? 


A new test card for television trade tests will be 
brought into service by the B.B.C. and I.T.A. on 4th 
May. Designed jointly by the B.B.C., IT.A. and 
B.R.E.M.A., the test card has been produced in two 
versions; “D™” for 405 lines and “E” for the British 
625-line transmissions. ‘They are identical except for 
the six frequency gratings within the central circle. In 
“DPD” these correspond to 1.0, 1.5, 2.0, 2.5, 2.75 and 
3.0 Mc/s and in “E” to 1.5, 2.5, 3.5, 4.0, 4.5 and 
5.25 Mc/s. 

The limits of the transmitted picture are indicated by 
the point of contact of the opposing arrow heads on each 
side of the test card and by the outer edge of the white 
squares in each corner. As most receivers have a display 
area with aspect ratio of approximately 5:4, it is usual 
to adjust the receiver so that the top and bottom edges 
of the display area coincide with the arrow heads and 


the side castellations of the card just appear in the. 


display area of the receiver. In this way the correct 
aspect ratio of the picture (4:3) is maintained. 

The 5-step contrast wedge in the centre corresponds 
to a contrast range of about 30 to 1 as between the black 
and white squares. Within the top and bottom squares 
are smaller circular areas of slightly brighter tone. The 


© B.B.C., I.T.A., B.R.E.M.A., 1964 


merging of these into the surrounding area indicates 
black or white crushing, as the case may be. 

Fuller details are given in Technical Information 
Sheet No. 2021 available from the B.B.C. Engineering 
Information Department. 


Ariel II — Scientific Experiments being Undertaken 


THE second Anglo-American scientific satellite, U.K. 2, 
was launched from Wallops Island, Virginia, on the 27th 
March. On achieving its orbit (apogee 1,350 km perigee 
290 km) the 150-lb, 3ft-long and 2 ft-diameter cylinder 
was named Ariel II. The structure, the telemetry equip- 
ment, power supplies and the Scout multi-stage launch- 
ing vehicle are American but the scientific equipment 
the satellite carries was designed and made in this 
country. The three experiments being undertaken were 
planned by Cambridge and Manchester Universities and 
the Meteorological Office. : 

’ The Cambridge experiment (under the direction of 
Dr. F. Graham Smith of the Mullard Radio Astronomy 
Observatory) is concerned with the measurement of 


galactic radio noise in the frequency range 0.75-3 Mc/s_ 
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and the exploration of the upper ionosphere. The equip- 
ment for this experiment was developed by the G.E.C. 
Dr. R. C. Jennison of the Nuffield Radio Astronomy Lab- 
oratories, Jodrell Bank, is responsible for the experiment 
concerned with the detection and measurement of micro- 
meteorites encountered by Ariel II. Ferranti’s have 
been responsible for the development of this equipment. 
The third experiment has as its main objective the 
measurement of the vertical distribution of ozone in the 
earth’s atmosphere and is being ‘undertaken by the 
Meteorological Office. Three manufacturers, R. & J. 
Beck, the Guided Weapons Division of the British 
Aircraft Corporation and Rank-Cintel developed the 
equipment. 

Telemetred information on each of the experiments is 
continuously transmitted to the chain 
of 12 minitrack stations of the U.S. 
National Aeronautics and Space 
Administration, one of which is at 
Winkfield, Berks, and is operated by 
the D.S.I.R. At the 12 NASA 
stations and at the D.S.ILR. Radio 
Research Stations at Singapore and 
Port Stanley recordings are made of 
the telemetred information which is 
subsequently processed in America 
and in this country. 


Part of the equipment at the Winkfield 
minitrack station for ‘‘commanding’’ 
satellites and ‘recording telemetry in- 
formation received from them. The 
station has two pairs of spaced horizontal 
aerial arrays forming an interferometer 
operating around 136 Mc/s for tracking 
purposes. ' The telemetry signals are re- 
ceived on a steerable array of eight 
Yagi aerials, 
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Baird Television Awards - 


MRS. BAIRD, widow of the television pioneer, presetuted 
thirty silver medallions at the Baird Television Festival, 
Royal Albert Hall, on the 16th April to those who have 
made ‘“‘a special contribution to television.” Most of 
the medals were awarded to artists, scriptwriters, pro- 
ducers, etc., but one was given to Thornton H. Bridge- 
water who worked for four years with John Logie Baird 
before joining the B.B.C. in 1932 and was associated 
with the B.B.C.’s transmissions of the Baird 30-line 
tests. He was appointed B.B.C. chief engineer: (tele- 
vision) two years ago. Another recipient was Benjamin 
Clapp who joined Baird in 1926 and was at the receiving 
end in New York for Baird’s transatlantic television tests 
in February 1928. Mr. Clapp continued with the Baird 
organization, of which he was chief development 
engineer, when it became Cinema Television and later 
Rank Cintel from which he retired last year. 


Colour Television—Mr. Bevins, the Postmaster- 
General, has accepted the Television Advisory Commit- 
tee’s advice to delay the colour decision until after the 
~ meeting of the C.C.I.R..Colour Television Study Group, 
which is to be held next April. The P.M.G. has also 
stated that if a decision cannot be reached at this meeting 
as to which system should be adopted for Europe, Britain 
will then adopt the system of its choice. 


Colour TV Patent Extended.—The High Court has 
granted E.M.I. a 73-year extension of a U.K. colour 
television receiver patent (No. 524443) of Georges 
Valensi, of Geneva, of which E.M.I. have the sub-licen- 
sing rights. The extension was granted on the grounds 
of inadequate remuneration owing to the slow develop- 
ment of colour television. | 


BBC-2 Trade Test Transmissions.—With the start of 
BBC-2 on 20th April, changes have been made to the 
times of the trade test transmissions. Subject to any 
day-to-day alterations, which may be necessary because 
of programme commitments, the new times are as fol- 
lows on Mondays to Saturdays: 10 a.m. to noon and 
2 p.m. to 4 p.m. : 


Japanese-manufactured domestic radio and electrical 
appliances are being shown in an exhibition at the Japan 
Trade Centre, 535, Oxford Street, London, W.1. The 
exhibition is now open and will remain so until 6th May. 
A small portable transistor television set is featured and 
other exhibits include a selection of radiograms, record- 

' players and tape recorders. 


Local Sound Broadcasting?—Answering a question 
in the Commons recently, Mr. Bevins, the Postmaster- 
General, said that he is studying with the Minister of 
Education “the special question of the possible use 
of local sound broadcasting for educational purposes.” 
In answer to a direct question asking if he would allow 
the B.B.C. to operate a local station in the city of Leeds, 
he replied ““No. For the present, the Government’s 
policy with regard to local sound broadcasting in general 
remains as stated in the two White Papers on the Report 
of the Committee on Broadcasting.” 


. “The sun and the ionosphere” is to be the title of 
J. A. Ratcliffe’s address as president of the Mathe- 
matics and Physics Section at the annual meeting of 


the British Association for the Advancement of Science 


in Southampton (26th August-2nd September). During 
the annual meeting Prof. W. J. G. Beynon is giving 
an evening lecture on the International Years of the 
Quiet Sun. 
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Another First:— End-of-tube picture, taken in London by John 
Cura, showing the Japanese Prime Minister during the live 
television transmission from Japan via Telstar Il relayed by the 
B.B.C, and 1.T.A. on 16th April. 


Stereo Broadcasting.—As there is unlikely to be a 
decision on a European standard for stereophonic 
broadcasting before the next Plenary Assembly of the 
C.C.1.R. in 1966, the B.B.C. plans to continue its present 
series of test transmissions in order to study still further 
the technical problems involved in introducing a service. 
It wiil continue to radiate both its compatible pilot- 
tone transmissions from Wrotham (91.3 Mc/s) and its 
dual-transmitter tests. Experimental stereo transmis- 
sions using the pilot-tone system are also being broad- 
cast for an hour each week-day from four v.h.f. stations 
of the Westdeutscher Rundfunk (Langenberg 99.2 
Miinster 89.7, Nordhalle 98.1 and Teutoberger Wald 
97 Mc/s). The Hamburg transmitter of the Nord- 
deutscher Rundfunk (87.6 Mc/s) is also now regularly 
radiating stereo programmes each week day. 


Gentle Persuasion?—As a result of enquiries arising 
from comparisons of licence records and lists of resi- 
dents, the Post Office authorities: persuaded 283,015 
householders to buy television and sound radio licences 
in 1963. Where persuasion failed, the Post Office took 
legal action and last year 20,699 people were success- 


_ fully prosecuted. 


A joint U.K.-Netherlands-Scandinavian conference on 
“Planning and design for protection from noise” is 
being sponsored by the Society of Acoustic Technology, 
and will be held in Coventry from 15th-18th June. 
Details are available from Dr. P. Lord, Department of 
Pure and Applied Physics, The Royal College of 
Advanced Technology, Salford, 5. 


A new correspondence course on electronics funda- 
mentals is being offered. by the International Cor- 
respondence Schools. The course (PL 100) comprises 20 
lessons each of which includes 300-500 self-instruction 
sheets. 


A second solid-state physics conference is being 
planned by the Institute of Physics & Physical Society 
for. next year. It will be held in the University of 
Bristol from 5th-8th January. Particulars are obtain- 
oa is the Institute, 47 Belgrave Square, London, 


One better?—“ Aerials for 626 supplied and fitted — 
” states an advertisement in the Farnham Herald. 


wee 
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PERSONALITIES 


Sir Ronald German, C.M.G., dir- 
ector general of the Post Office since 
1960, is the president elect of the 
Electrical Research Association for 
1964-65. Sir Ronald entered the 
Post Office in 1925 as assistant traffic 
superintendent and at the outbreak 
of war became assistant private 
secretary to the Postmaster-General. 


Nathan Hughes, B.Sc., A.M.I.E.E., 


A.M.I.E.R.E.,. has been appointed - 


sales manager at Geneva of the In- 
ternational Division of the Radio 
Corporation of America. He will 
be responsible for marketing the 
company’s broadcasting and com- 
munication products in Europe, the 
Middle East and Africa. Mr. Hughes, 
who is 39, has worked in Independent 
television since 1955, initially as 
senior engineer with Associated 
Rediffusion at Wembley, then chief 
engineer of T.W.W. Cardiff, and 
since 1961 as general manager of 
Wales (West & North) Television. 


R.. J. A. Paul, the deputy head of 
the department of electrical and con- 
trol engineering at the College of 
Aeronautics, Cranfield, has just been 
appointed to the newly created Chair 
of Control Engineering in the School 
of Engineering Science at the Uni- 
versity College of North Wales, Ban- 
gor. His appointment fills the third 
chair in the School of Engineering 
Science, the others being electronic 
engineering and materials technology. 


J. Kenneth Brown, B.Sc., chief 
engineer of A.B. Metal Products 
I td. has been appointed to the board 
of directors, as technical director, a 
newly created position. Mr. Brown 
has been with the company for ten 
years and has spent the last six as 
chief engineer. 


J. Kenneth Brown 
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A. R. Boothroyd, B.Sc. (Eng.), 
Ph.D., reader in electronics at the 
Imperial College of Science and 
Technology, London, has been 
appointed to the new chair of elec- 
tronics at Queen’s University, Bel- 
fast. Dr. Boothroyd, who is 38 and 
a graduate of Imperial College, re- 
ceived his Ph.D. for research in the 
field of network synthesis. 


John P. Jeffcock, O.B.E., A.C.G.I., 
M.1LE.E., F.R.Ae.S., and Stanley 
S. A. Watkins, A.C.G.I., B.Sc.(Eng.), 
M.1.E.E., have received fellowships 
of the City and Guilds of London 
Institute. Mr. Jeffcock, who is the 
chairman of the equipment executive 
board of the Philips organization in 
the United Kingdom, received his 
fellowship “‘for an outstanding con- 


tribution to the practice of telecom- 


munications and aeronautics”. Mr. 
Watkins received his for “ contribu- 
tions to science and technology in 
the study of sound, both its analysis 
and its synthesis in relation to speech 
and in the recording of sound and its 
synchronization with motion pic- 
tures”. After studying at the City 
and Guilds of London Institute, Mr. 
Watkins spent many of his working 
years in the United States. Mr. 
Watkins is nearly 80 and retired 
some years ago to London. 


Leslie B. Copestick, who resigned 
his managing directorship of Solar- 
tron Research and Development Ltd. 
last year, has been appointed chair- 
man of Fenlow Electronics Ltd. Mr. 
Copestick was co-founder, in 1948, 
of Solartron and spent most of his 15 
years supervising the group’s research 
and development. 


J. H. Cosens has retired from the 
position of editorial director of our 
publishing company Iliffe Electrical 
Publications Ltd. Mr. Cosens joined 
the editorial staff of our sister journal 
Electrical Review in 1919 from W. T. 
Henley’s Telegraph Works Co. He 
was appointed industrial editor in 
1938 and in 1953 became general 
editor. Five years ago he was elec- 


ted to the Board of the company, 


M. Wakefield Heffernan has been 
appointed by Thomson Television 
(International) Ltd., chief engineer 
of Gibraltar Television Ltd. Mr. 
Heffernan, who is 42, was at one 
time chief television engineer in 
Cyprus and more recently chief en- 
gineer of the Western Nigerian 
Radiovision Service. 


Elizabeth Laverick, B.Sc., Ph.D., 
head of the Radar and Communica- 
tions Research Laboratory of Elliott 
Bros. since 1959, is the fifth woman 
to achieve full membership of the 
I.E.E.; there are also 33 women asso- 
ciate members and 62 graduates and 
students. Dr. Laverick worked for 
a year at the D.S.LR. Radio Re- 
search Station, Slough, before going, 
in 1943, to Durham University where 
she studied physics and radio. She 
obtained her doctorate in 1950 and 
has been with Elliott’s since 1953. 


Se ON 


Dr. Elizabeth Laverick 


W. H. Thorneycroft, B.Sc., 
A.M.LE.E., has been appointed 
engineer-in-charge of the B.B.C,’s 
Daventry transmitting station, in suc- 
cession to H. A. Masters, M.B.E., 
Assoc.I.E.E., who has recently re- 
tired after 34 years’ service. Mr. 
Masters joined the B.B.C. in 1930 
after service with the Marconi Com- 
pany and the G.P.O. He went to 
Daventry in 1933, soon after the 
inauguration of the B.B.C.’s Empire 
Service and was appointed assistant 
e.-in-c. in 1949, and e.-in-c. in 1956. 
Mr. Thorneycroft joined the B.B.C. 
in 1936 at the Droitwich transmit- 
ting station and became a senior 


_ Maintenance engineer there in 1941. 


Five years later, he transferred to 
the short-wave transmitting station 
at Skelton and in 1952 was -ap- 
pointed assistant e.-in-c. at Washford. 
In 1958 he was appointed e.-in-c. at 
Moorside Edge and for the past year 
has been e.-in-c, at the short-wave 
station at Rampisham. 


The Medal of Honor of the Insti- 


‘tute of Electrical and Electronics En-. 


gineers has been awarded to Harold 
A. Wheeler “for his analyses of the 
fundamental limitations on the reso- 
lution in television systems and on 
wideband amplifiers, and for his 
basic contributions to the theory and 


235 


development of antennas, microwave 
elements, circuits, and receivers”. 
Mr. Wheeler is president and direc- 
tor of Wheeler Laboratories, Great 
Neck, New York. The Institution’s 
Edison Medal has been given to John 
R. Pierce “for his pioneer work and 
leadership in satellite communications 
and for his stimulus and contribu- 
tions to electron optics, travelling- 
wave tube theory and the control of 
noise in electron streams”. Dr. 
Pierce, who is executive director, 
research communications principles, 
Bell Telephone Laboratories Inc., 
has also received the 1963 USS. 
National Medal of Science. The 
citation for this award, presented at 
the White House, read “for out- 
standing contributions to communi- 
cations theory, electron optics and 
travelling-wave tubes, and for the 
analysis leading to world-wide radio 
communications using artificial earth 
satellites ”. ¥ 


Arthur L. Schawlow, of the Physics 
Department of Stanford University, 
California, has received the Morris 
Liebmann Memorial Prize of the 
I.E.E.E. “for his pioneering and 
continuing contributions in: the field 
of optical masers” and James R. 
Wait, of the National Bureau of 
Standards, the Harry Diamond 
Memorial Prize “for outstanding con- 
tributions in the field of electro- 
magnetic wave theory”. 


W. E. Willshaw, M.B.E., M.Sc. 
Tech., M.J:‘E.E., F.Inst.P., head of 
the valve division of G.E.C.’s Hirst 
Research Centre, has been appointed 
to the board of the M-O Valve Co. 
Ltd., as director responsible for re- 


search and development. Mr. Will- 
shaw joined Salford Electrical 
Instruments, a G.E.C. subsidiary, 


after graduating from the University 
of Manchester in 1934, and moved to 
the G.E.C. Research Laboratories 
in 1937. With the start of war, he 
became involved in research and de- 
velopment work on magnetrons for 
the early radar, and was associated 
with many of the company’s contri- 
butions in this field. In 1953, Mr. 


W. E. Willshaw 
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Willshaw took charge of new labora- 
tories at Wembley to direct research 
on new microwave valves and de- 


V. A, Cheeseman 


vices, and became head of the newly 
created valve division of the Hirst 
Research Centre in 1960. VV. A. 
Cheeseman, B.Sc., M.I.E.R.E., tech- 
nical managér of the M-O Valve 
Company Ltd., has been appointed 
ta the M-O V. board as commercial 
director. Mr. Cheeseman joined 
G.E.C. in 1938 as a student assistant 
at the Research Centre, Wembley, 
and was appointed to the scientific 
staff in 1941. Eleven years later, he 
joined the M-O Valve Company as 
development manager, and became 
technical manager in 1957. 


E. Hoeksma, chief production ex- 
ecutive and K. O. Rees, head of en- 
tertainment markets division, have 
been appointed directors of Mullard 
Ltd. Mr. Hoeksma studied mech- 
anical engineering at the technical 
college at Groningen, Holland. Since 
joining the company in 1948 he has 
been concerned with production mat- 
ters and in 1962 assumed respon- 
sibility for all Mullard factories, 
which he will continue to administer 
as a director of Mullard Ltd. Mr. 
Rees joined the Mullard valve sales 
department in 1947 and was ap- 
pointed sales manager of the valve 
division of Mullard Overseas Ltd. 
shortly afterwards. 


J. Rawicz-Szczerbo, M.Sc., 
A.M.1.E.E., has joined Antiference 
Ltd. as a director and-is responsible 
for the manufacturing, engineering 
and associated aspects of the com- 
pany’s business. 


F. R. Blake, has joined Technical 
Components (Weybridge) Ltd. of 
Farnham, Surrey, to take charge of 
the transformer division which has 
been expanded to cover the various 
types of transformers used in the 
electronic and small power field. Mr. 
Blake was formerly with Express 
Transformers and Controls. 


OUR AUTHORS 


Peter L. Mothersole, M.I.E.R.E., 
A.M.I1.E.E., who describes on page 
212 a technique for correcting and 
stabilizing black-level in domestic 
television receivers, is leader of the 
television receiver group of Mullard 
Research Laboratories at Redhill, 
Surrey. Mr. Mothersole, who is 35, 
was a radar theory instructor at 
R.A.F. Yatesbury during his national 
service. After demobilization in 
1952 he spent a year with E. K. 
Cole Ltd. at Malmesbury as a design 
engineer on airborne radar equip- 
ment, before joining: the Mullard 
Research Laboratories. 


Michael D. Wood, M.A. (Oxon), 
contributor of the article on p. 258, 
was educated at Ratcliffe College 
and Balliol where he graduated with 
2nd class honours in physics in 
1956. Since then he has been with 
Ferranti Ltd. in Manchester, work- 
ing on the design of amplifier, mixer 
and a.f.c. circuits for the Bloodhound 
missile. Recently he has been con- 
cerned with the design of hf. tran- 
sistor amplifiers. 


F. D. Bate, B.Sc., author of the 
article on “S” correction in this 
issue, obtained an honours degree in 
physics from University College, 
London, in 1948 and joined the Edi- 
son Swan Electric Company, now part 
of A.E.I., as a graduate apprentice. 
He is now a member of the television 
advanced development group ~ at 
the Thorn-A.E.I. Applications 
Laboratory, Brimsdown. 


OBITUARY 


Gilbert Darnley-Smith, C.B.E., 
M.A., managing director of Bush 
Radio from the formation of the com- 
pany in 1932 until his retirement ‘in 
1961, died on March 30th at the age 
of 71.. Mr. Darnley-Smith, who was 
alsa managing director of Rank- 
Cintel until 1961, was chairman of 
the Radio Industry Council for 
several years and also a council mem- 
ber of the British Radio Equipment 
Manufacturers’ Association. He was 
one of two representatives of the 
radio industry on the Government 
Television Advisory Committee from 
its reconstitution in 1952 until his 
retirement and was for thirteen years 
chairman of the R.I.C. Television 
Reception Policy Committee. 


_ Allan -McVie, B:Sc.(Eng.), at one 
tume general manager and a director 
of Kolster Brandes and more recently 
general manager (overseas) of Stand- 
ard Telephones & Cables, died on 
March 29th in his 69th.year. He 
was twice chairman of the council 
of B.R.E.M.A. and also a council 
member of the Electronic Engineer- 
ing Association. : 
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The marine communications department of Associated Electrical Industries is to 
supply the complete radio and radar installation for the 26,400 ton ‘‘Naess 
Louisiana,’ now being built at Haverton Hill on Tees, and another for her sister ship 


**Naess Texas.”’ 


Each installation will include an Escort 603 radar, a 600-watt 


radio transmitter, general purpose receiver, direction finder, 28-channel v.h.f 
equipment and emergency gear. The illustration shows an A.E.I. radio officer in the 
tanker ‘Mobil Enterprise’’ recently fitted with a similar A.E.I. installation. 


Canary Islands Cable-——Compania 
Telefonica Nacional de Espana 
(CTNE) has placed an order, valued 
at £2.5M, with Standard Tele- 
phones and Cables for a telephone 
cable link capable of carrying 160 
high-quality two-way telephone cir- 
cuits between the Spanish mainland 
and the Canary Islands. Besides 
supplying and laying 750 nautical 
miles of undersea cable, with its 45 
repeaters, S.T.C. and its associated 
Spanish company, Standard Electrica, 
S.A., are also providing equipment 
for a 50-mile microwave link be- 
tween Santa Cruz and Las Palmas. 


The Post Office has ordered 165 


error detection equipments from 
Associated Electrical Industries 
Ltd. This equipment has been 


developed by A.E.I. Telecommuni- 
cations Transmission Department, 
in conjunction with the G.P.O., and 
is to be used on both-way telex and 
private telegraph circuits operating 
at speeds of 50 bauds. The prin- 
ciple of operation of this equipment 
is based on the loop system—that is 
to say, the information sent from the 
originating station is returned for 
checking purposes. 


Three new overseas agents have 
been appointed by Measuring In- 
struments (Pullin) Ltd. In Sweden 
they are now represented by Tel- 
tronic Elektro-Komponent AB, of 
Stockholm; in Belgium by Mr. H. 
de Laistre Banting, of Brussels; and 
in Brazil by Mr. E. Hughes, of Rio 
de Janeiro. 


Aveley Electric have relinquished 
their Bang & Olufsen U.K. agency 
rights in audio equipment to St. 
Aldate Warehouse Ltd., who last 
year took over the B. & O. domestic 
radio and television lines. 
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The amplifier division of Philips 
Electrical Ltd. is being transferred 
on lst May, to Peto Scott Electrical 
‘Instruments Ltd.—a wholly owned 
subsidiary of Philips—at Weybridge. 
Mr. A. L. Outlaw will continue as 
manager of the division. The com- 
mercial division of Peto Scott 
covering professional sound record- 
ing equipment and _ closed-circuit 
television, which has been operating 
from the offices of J. Frank Brock- 
liss in Wardour Street, London, 
W.1, is also moving to Weybridge. 


Ultra Electronics Ltd. has acquired 
the shares owned by the Continental 
Connector Corporation, of New 
York, in the British concern Contin- 
ental Connectors Ltd. The company 
now becomes a wholly-owned sub- 
sidiary of Ultra Electronics and will 
continue to operate from Industrial 
Estate, Long Drive, Greenford, 
Middx., under the name Ultra Elec- 
tronics (Components) Ltd. 


L. Light & Company Ltd., of 
Poyle Estate, Colnbrook, Bucks, and 
Koch Laboratories Ltd., of Haver- 
hill, Suffolk, have merged to form 
Koch-Light Laboratories Ltd. The 
enlarged manufacturing facilities of 
the new company, whose main offices 
are at Colnbrook, will enable pro- 
duction of a wider range of chemi- 
cals. In 1960, L. Light & Co. 
formed a pure elements division to 
supply ultra-pure elements, single 
crystals and inorganic compounds for 
solid-state physics and semiconductor 
research. 


Steatite and Porcelain Products 
Ltd., manufacturers of porcelain and 
ceramic insulators for the electrical 
and electronic industries, has been 
acquired by the Morgan Crucible 
Company. 


INDUSTRY 


Mullard Equipment Ltd. and Re- 
search & Control Instruments Ltd. 
are to join forces on lst May and 
will operate as The M.E.L. Equip- 
ment Company Ltd. Both companies 
have for some time been operating 
under the same management. Pro- 
ducts handled formerly by Mullard 
Equipment Ltd. will continue to be 
available from Manor Royal, Craw- 
ley, Sussex, and those of Research 
and Control Instruments Ltd., from 
Instrument House, 207 Kings Cross 
Road, London, W.C.1. 


Standard Telephones and Cables 
Ltd. are to supply and instal a com- 
plete dual instrument landing system 
at Sofia airport in Bulgaria. This.is 
S.T.C.’s first sale to Eastern Europe 
of their high accuracy I.L.S. equip- 
ment, now installed at London and 
all other major U.K. airports. This 
order was initiated through the Bul- 
garian trade delegation in London 
and the installation will be comple- 
ted later this year. 


TV and Sound Installation.— 
Under a long-term contract, valued 
at about £100,000, Rediffusion have 
installed a television, sound radio 
and a music system at Forte’s new 
hotel at London Airport. Provision 
has been made for four television, 
two sound radio and three Reditune 
music programmes. Television re- 
ceivers have been fitted in each of 
the 304 bedrooms and six suites, and 
throughout the hotel over 400 loud- 
speakers have been hidden in the 
ceilings. 


Equipment for Saudi Arabia.— 
The Marconi Company has signed 
a contract, valued at over £320,000, 
with the Government of Saudi 
Arabia for the supply of transport- 
able radio stations for the Saudi 
Arabian National Guard. The con- 
tract calls for a number of hf. radio 
stations, similar to those supplied 
to the British Army under a number 
of recent contracts, and a quantity of 
ancillary radio equipment. In addi- 
tion, the Marconi Company have 
agreed to accept overall responsi- 
bility for co-ordinating the telecom- 
munications requirements of the 
National Guard and to train per- 
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sonnel, A number of low-power hf. 
transmitter-receiver units, manu- 
factured by Mullard Equipment 
Ltd., and v.hf. fixed and mobile 
radiotelephones, manufactured by 
British Communications Corpora- 
tion, are also to be supplied under 


this contract. 


Valve Research.—Much of the re- 
search and advance development 
work on products finally manufac- 
tured by the M-O Valve Company 
is carried out in the valve labora- 
tories of G.E.C.’s Hirst Research 
Centre at Wembley. The M-O Valve 
Company has now assumed complete 
financial responsibility for this work 
and the valve laboratories at Wem- 
bley together with the M-O V. 
development laboratories at Ham- 
mersmith will form the research and 
development division of the M-O 
Valve Co. Ltd. Mr. W. E. Willshaw, 
head of the valve division of the Hirst 
Research Centre, and Mr. V. A. 
Cheeseman, technical manager of the 
M-O Valve Company Limited, join 
the M-O V. board (see Personalitiés). 


“have been fitted to these 


Glass fibre reinforced | 
polyester resin shrouds 


television aerials. Sited - 
on Mount Barrow, Tas- 
mania—4,600ft above 
sea level—these aerials 
can withstand winds of 
up to 130 m.p.h. and ice 
loadings of up to one foot 
in thickness. The largest 
shroud is 84ft long and 
has a diameter of 22ft. 
The polyest&r resin used 
for the shields was made 
under licence from Scott 
Bader and Co. Ltd. by 
Monsanto Chemicals 
(Australia) Ltd. 


6,000 TV Sets a Week.—Recent 
reorganization of the production lines 
at: Standard Telephones and Cables 
factory at Hastings has resulted in 
weekly outputs in excess of 6,000 
television sets. S.T.C. also produce 
television receivers at Footscray in 
Kent and Treforest in South Wales. 


Bowmar instruments are to be 
manufactured in this country by 
Reliance Controls Ltd. for Booker 
Bowmar Ltd., a company which has 
been formed as a joint venture by 
Booker Brothers, McConnell & Co. 
Ltd. and the American Bowmar 
Instrument Corporation. 


FINANCIAL NEWS 


A.E.I. Trading Profit Down £3M. 
—Group pre-tax profit of Asso- 
ciated Electrical Industries for 1963 
amounted to £6.6M and showed a 
drop of nearly £3M on the previous 
year’s results. -Net profits totalled 
£3,884,000 as against £4,460,000 in 
1962. : 


Ether Langham Thompson Ltd. 
announce a loss of £38,203 for the 
year 1962-63. At the company’s 
a.g.m. Mr. F. B. Duncan, the chair- 
man, said that several steps have 
been taken to remedy the position; 
one of which calls for the change in 
the company’s name to Ether Con- 
trols Ltd. “In the present trading 
year the results of the work we have 
done begin to be seen. Interim 
figures for the first four months show 
that we are making a small profit. 
Though it would be wrong to look 
for any early return to the record 
profits of 1960-61 [of nearly 
£300,000] the order book on the 
whole is well maintained. . . .” 


A. F. Bulgin and Co. announce 
a net profit for the year ended 31st 
January of £129,721. This shows 
an increase of £15,273 on the pre- 
vious year’s figure. 


A. H. Hunt (Capacitors) Ltd. 
group net profit for 1963 amounted 
to £90,709 and shows an increase 
of £11,337 on the 1962 results. 
Trading profit for 1963 amounted to 
£308,001. This represents an in- 
crease of £2,857 on 1962 results. 
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N.V. Philips 1963 Sales Up 12%. 
—The board of N.V. Philips Gloei- 
lampenfabrieken—the parent com- 
pany of the world-wide Philips or- 
ganization—announce that their 
sales for 1963 totalled 6,224 million 
guilders (£622M) an increase of 
12% on 1962. The trading profit 
amounted to 833 million guilders 
(£83M) and shows an increase of 
£6.6M on the previous year’s results. 
After deductions, including 338 
million guilders for taxation, the net 
profit amounted to 366 million 
guilders (£37M). This exceeds the 
1962 result by 7%. 


Relay Exchanges Ltd. group trad- 
ing profit, before allowing for depre- 
ciation, for 1963 totalled £5,882,530 
and shows an increase of £1,085,702 
on the previous year’s results. De- 
preciation and provision for renewals 
took £3,963,494 (£3,401,239). After 
all charges, including taxation — of 
£369,133 (£142,542), the group 
profit for the year amounted to 
£1,372,274 (£1,183,115). 


1.T.T. 1963 Earnings Up 14%.— 
The International Telephone and 
Telegraph Corporation, of America, 
the parent company of Standard 
Telephones and Cables Ltd., has 
reported record earnings and sales 
for the last financial year. Total 
sales for 1963, including telecom- 
munication operating revenue of 
$107M, came to $1,414M; as 
against $1,277M in the previous year. 
Net income for 1963 totalled 
$52.4M, as against $45.8M in 1962. 


B.I.C.C. Trading Profit Up £4M. 
—British_ Insulated Callender’s 
Cables sales for 1963 exceeded the 
£180M mark and their trading profit 
rose from £7,642,000 in 1962 to 
£11,848,000. Total net profit 
showed a £1.8M increase on the 
previous year’s results at £6,820,000. 
Tax took £6.2M as against .£3.9M 
in 1962. 


At the annual general meeting of 
Advance Components Ltd., it was 
agreed by special resolution to 
change the company’s name _ to 
Advance Electronics Ltd. The rea- 
son given for this change was that © 
Advance do not manufacture merely 
components as the name implied. 
Pre-tax trading profit for 1963 
showed a slight decrease on the 
previous year’s results at £187,219 
(£194,392). Mr. A. W. Stapleton 
the company’s chairman said the 
slight fall in profit for 1963 was due 
to preparations for expansion. Net 
profit for the year totalled £89,396 
as against £91,930 in 1962. 


Cambridge Instrument Co. group 
profit, before taxation, in the 1963. 
financial year dropped to £506,664. 
The previous year’s pre-tax profit 
totalled £551,631. However, after 
deductions, including £199,925 
(£268,909) for taxation, the net profit 
rose by nearly £25,000 to £306,739. 


Racal Electronics Ltd. group 
profit, before charging taxation, for 
the year ended 31st January, 1964, 
totalled £451,000. This shows an 
increase of £142,000 on.the previous 
year’s results. > 
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Marconi self-tuning H.F system— 
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the first in the world to be station 


: planned from input to output. 


saves 80% 
floor space 


Transmitters can be mounted side by 
side and back to back or against a 
wall. Floor-ducts are eliminated and 
all power supply components are 
built-in. These features lead to 
smaller, simpler, cheaper buildings or 
more services in existing buildings. 


rugged reliability 


R.F circuits have been simplified and 
the number of mechanical parts re- 
duced to a minimum. Highest engin- 
eering standards are applied to the 
design of these parts: stainless steel 
shafts in ball-bearings in heavy, 
rigid, machined castings; stainless 
steel spur gears meshing with silicon 
bronze; heavy r.f coil contacts with 
high contact pressure. Specified 
_ performance is maintained with ample 
margins. 
simplicity 
MST reliability allows continuous 
unattended operation with extended 
or remote control, saving mainten- 
ance and operating staff. Any fault in 
the servo control circuits can quickly 
be located with simple test routines. 


Transistors and printed wiring give 
these circuits maximum reliability. 


breakthrough 


MST 30kW transmitter 


type H1200_ - 


An h4 linear amplifier transmitter for high-grade telecommunications, 
Frequency range: 4-27.5 Mc/s. 

Output power: 30 kW p.e.p, 20 kW c.w. 

Meets all CCIR Recommendations. 


self-tuning 


The H1200 has a frequency following servo 
tuning system. Any frequency may be selected on 
the synthesizer decade dials in the associated 
MST drive equipment; the unattended transmitter 
automatically tunes itself in an average time of 
twenty seconds. Final stage tuning and loading 
servos continuously ensure automatic compen- 
sation for changes in aerial feeder impedance 
caused by weather conditions. Self-tuning gives 
one-man control of an entire transmitting station. 


Marconi telecommunications systems 


The Marconi Company Limited, Communications Division, Chelmsford, Essex, England LTD/Hsd 
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w* dwor9w 
output ona 
single BOA base 


Be 


double 


fELLSO : output 


pentode 


The BRIMAR type ELL80 is a miniature double output pentode with a common. 
cathode connection. It has an anode dissipation of 6 watts for each section, 
and can be used as an audio output valve for stereo amplifiers or push-pull 
circuits, or for servo circuits and similar applications where a balanced output 
is required. The heater is intended for use in parallel connected heater circuits. 


STEREO CLASS ‘A’ Single ended MONO CLASS ‘B’ Push-pull operation 


(each section) 
250V 
250V 
—12V 
la(o) 2x 1imA 
la (max. sig.) 2x 28°5mA 
I 52 (0) 2x 2:3mA 
1 g2 (max. sig.) 2x 88mA 
V gi/—g1” (r.m.s.) i7V 
Ra’—a’” } 10kQ 
Pout Se2W 
Dtot 5% 


250V 

250V 
Rk (common) 1602. 
lao) 24mA 
1 g2 (0) - 45mA 
Vin (r.m.s.3 4:2 
Ra. 10kQ 
Pout BSW 
Dtot 10% 


Ask for Data sheets 


' Thorn-AE! Radio Valves & Tubes Ltd. 155 Charing Cross Road, London WC2. GERrard 9797 


TA 10109 
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INTERNATIONAL AUDIO FESTIVAL 


AND FAIR 


HIGHLIGHTS AS SEEN BY THE STAFF OF “WIRELESS WORLD” 


ROM April 2nd to April 5th the corridors of 
the Russell Hotel once again echoed to musical 
(and other) sounds ranging from George 

Frederick Handel to Freddy and the Dreamers. The 
international flavour of the exhibition was further 
enriched this year by new exhibitors from Japan, 
Germany and Hungary. 

Although many exhibitors relied on established 
and proven equipments with perhaps minor modi- 
fications to redirect the attention of visitors, many 
entirely new products were to be found. A number 
of amplifiers and tuners using transistors throughout 
were introduced at the exhibition. © 


Amplifiers 


A significant feature of transistor audio amplifiers 
appears to be the beginning of the end of separate 
pre-amplifier and amplifier. Most of the new am- 
plifiers, especially those boasting “ transistors 


Leak ** Stereo 30”’ transistor amplifier. 


throughout”, were “integrated” equipments, one 
unit combining the functions of both pre-amplifier 
- and power amplifier. 

The Leak “Stereo 30” amplifier, using 18 tran- 
sistors as well as 6 diodes and thermistors, attracted 
much attention. Providing 10 W per channel into 
a 15 Q load, the total harmonic distortion is claimed 
to be 0.1% for 8 W output per channel at 1 kc /s. The 
power amplifier section is a directly coupled, trans- 
formerless, push-pull, amplifier utilizing 6 transis- 
tors in 4 stages. Over 60 dB of negative feedback is 
used. All the facilities associated with former Leak 
thermionic amplifiers are present. An interesting 
feature of this amplifier was the comparatively small- 
sized heat sinks for the power transistors. Any 
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doubts, however, on the efficiency of these were 
dispelled on visiting the demonstration room where 
the amplifier was in continuous use. 

The Truvox TSA.100 amplifier with a semicon- 
ductor complement of 24 was demonstrated with 
other Truvox equipments, all with uniform cabinet 
styling. The amplifier itself provides two 10 W 
outputs the frequency response being +1 dB from 
15c/s to 30kc/s at 1W or + 1dB from 20c/s to 
20 kc/s at 10W. The front panel controls consisted 
ot a 5-position input selector switch, base, treble, 
balance and volume controls, scratch-filter and 
rumble-filter switches and a monitor switch which 
permits instant comparison between the original 
material and recording when used with tape record- 
ers having separate record and replay heads and 
separate record and replay pre-amplifiers. 

Rogers Developments, still placing their trust in 
thermionics, introduced the Master II stereo ampli- 
fier. This is intended to be a companion to the 
Master II stereo control unit. Both channels pro- 
vide 35 W output (sine wave). The design features 
a 4-stage circuit which includes two main feedback 
loops. The voltage-amplifier first stage (EF86) has 
a rapid fall off below 20c/s. The second stage 
(EF86) is directly coupled to a split-load phase 
splitter with both triodes connected in parailel. D.c. 
feedback is applied from the cathode of the phase 
splitter to the input grid of the second EF86 pro- 
ducing an exceptionally stable circuit. The phase- 
splitter stage is R-C coupled to the output stage 
which consists of 2 EL34 valves operating in ultra- 
linear class AB. 


Tuners 


Many new tuners caught the eye, among which were 
several designs relying on transistors. A notable 
feature of most of the tuners on show was that 
multiplex decoding units for stereophonic reception 
were incorporated, or facilities were available for 
easily adding units if and when a v.h.f./fm. stereo- 


A.m./f.m. tuner manufactured by Pye. 
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phonic broadcasting service comes to the U.K. As 
if by way of encouragement, the B.B.C. gave demon- 
strations of f.m.-stereo reception of programmes 
transmitted from Wrotham using the Zenith-GE 
system, 

The Pye “Brahms”: a.m./f.m. tuner uses tran- 
sistors throughout and has a frequency coverage of 
88 to 108 Mc/s (f.m.) and wavelengths of 555 to 
170 metres and 2000 to 1000 metres (a.m.). Two 
versions are available a mono only version and a 
tuner fully equipped with a multiplex decoder. 
A.f.c. may be switched in or out as required. The 
transistor tuner Type CET15 manufactured by 
Braun had provision for a multiplex unit and 16 
semiconductor devices are utilized. ‘The frequency 
coverage ranged from 87 to 108 Mc/s (f.m.) and 
1,650. to 512kc/s (am.) Eleven tuned circuits are 
used in the f.m. section of the tuner, four of which 
are variable.. The unit, as in the Pye “Brahms” 
has its own power supply. Lowther introduced their 
Mk. VI transistor tuner which is also self-powered 
and also permits the a.f.c. circuits to be switched in 
or out as required. 

Acoustical (Quad), although at present seeing no 
need to transistorize their range of audio equipment, 
showed that they were taking an active interest in 
transistor development by introducing a “solid- 
state” multiplex decoder unit for use with the Quad 
fm. tuner and Quad 22 control unit. The unit 
is small with its mono-stereo electronic switching 
remotely operated from the Quad 22 control unit. 
In use, the detector output of the fm. tuner (the 
de-emphasis and attenuator circuits bypassed or re- 
moved) is fed to, the decoder which features a diode 
ring demodulator circuit switched by the balanced 
output of a 38kc/s oscillator. A special feature of 
the equipment is that when the “Stereo” button is 
depressed, only stereophonic transmissions will be 
heard, since mono transmissions are automatically 
muted. This facility permits stereo reception to 
be selected without having the need for special indi- 
cators. 


Tape Recorders 


Philips increased their range of tape recorders by the 
addition of the Model EL3548. Using valves and 
transistors, the recorder provides an output of 2.5 W 
with a frequency response of 60 to 10,000c/s +3dB 
at a speed of 7Zin/sec and 60 to 13,000 c/s +3 dB 
at 32in/sec. The recording system is 4-track, left 
to right operation. Inputs are provided for micro- 
phone and tuner or record player. Mixing of input 
signals is possible and the parallel playback facility 
enables simultaneous replay of tracks 1 and 3 or 
4 and 2. 

The latest Tandberg contribution to the tape 
recorded field was the Model 9. Styled in the 
traditional Tandberg manner, three speeds are avail- 
able and speed change can be effected while the 
tape recorder is running. Despite the modern 4- 
track trend of tape recorders, the Model 9 is a 2- 
track machine. When not required for recording or 
playback, it can be used as a microphone or pickup 
amplifier. 

The Ampex F44 tape recorder designed for home 
use and costing £240 presented many desirable 
features. The instrument is a 4-track recorder hav- 
ing three heads. Other facilities include mixing, 
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Stereo multiplex decoder unit manufactured by Acoustical 


(Quad). 


Type SAU-I pickup arm manufactured by A. R. Sugden & Co. 


indicator lights to indicate which track is in use and — 
a new hysteresis synchronous motor. 


Microphones 


The AKG Type DX11 unit provided an entertaining 
demonstration. In addition to the cardoid capsule, 
the microphone housed a reverberation element, 
transistor amplifier, control unit and battery. The 
3-position control unit permits the user to intro- 
duce artificial reverberation time in any location. 
The microphone itself has a frequency range of 50 
to 15,000c/s with a cardoid characteristic with a 
front to back ratio of approximately 15 db, Output 
impedance can be switched to either low or high. 
The reverberation times introduced, if required, are 
lsec and 2sec. The total dimensions of the unit are 
45X55 260mm, and the total weight is approxim- 
ately 1b. 


Pickups 


A novel feature of the Connoisseur pickup arm 
Type SAU-1 is the method of adjusting downward 
pressure. A set of precision weights (calibrated in 
grams) is supplied. After adjustment the weights 
can be removed, thus they do not add to the mass 
of the arm as in the case where merely the distribu- 
tion of weight is used to adjust pressure. The 
metal parts of this new arm are finished in highly 
polished nickel chrome while the plastic parts are 
moulded in high-impact, black nylon. 
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Basic Jordan-Watts loudspeaker module. 


... -44 recorder manufactured by Ampex. 


‘The P77 pickup arm introduced by Goldring is 
fitted with a moving counter-balance weight which 
incorporates two opposing moving weights. This 
arm, it is claimed, can be statically balanced out in 
every plane. Garrard, with their new range of low- 
mass pickup arms, showed that the arm fitted to the 
3000 series of record changers has a mass so low 
that with a high compliance cartridge the effect of 
the arm on frequency response was practically negli- 
gible. The same arm tracked eccentric and warped 
records without much difficulty. 

‘Both Shure and Decca introduced cartridges with 
elliptical styli. The Decca head provides an output 
of 1mV/cm/sec with a frequency response of +1dB 
from 20c/s to 16kc/s. The tip mass is less than 
1mgm and the compliance 5X10°° cm/dyne. The 
diamond elliptical stylus presents a minor axis of 
0.0003 in and a major one of 0.00lin. The Shure 
Model M55-E cartridge with elliptical stylus is 
designed for stereophonic use and has a channel 
separation of 25dB, or more, at 1kc/s. At this 
frequency the output is 6mV/channel (5 cm/sec). 
The maximum tracking pressure being 1.5 gm, 
record wear is reduced to very low proportions. 


Loudspeakers 


If queues of visitors outside demonstration rooms 
are anything to go by, then the Jordan-Watts loud- 
speaker system and the Goodmans Maxim must be 
singled out as items of special interest. The latter 


‘assembly comprising two loudspeakers and an en- 


closure, and measuring only 10353X7jin gave 
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** Diplomat ’’ headset manufac- 
tured by S. G. Brown. 


Braun Type CETI/5 tuner unit. 


Shure M55-E cartridge with ellipti- 
cal stylus. 


A.K.G. microphone Type DxXIl 
introduces artificial reverberation 
times. 


remarkable reproduction over a range of some 45 c/s 
to the upper limits of audibility. The manufac- 
turer claimed that up to 8 W can be handled by this 
little unit. The Jordan-Watts exhibit featured a 
basic loudspeaker module which can be used singly 
or in multiples to suit power requirements. The 
principle features of the basic module were claimed 
to be, constant efficiency throughout the entire fre- 
quency range, low intermodulation distortion, metal 
cone unaffected by water, temperature or insects and 
an excellent polar response. 

K.E.F. demonstrated, in addition to their own 
range of rectangular expanded polystyrene dia- 
phragm loudspeaker units, new monitor loud- 
speakers built to B.B.C. specifications. Two ver- 
sions were shown, one suitable for floor mounting 
with metal plinth into which the power amplifier 
may be fitted and the other intended for ceiling 
suspension. A Goodmans 15in paper cone unit 
together with two Rola Celestion tweeter units are 
used in the monitors, the frequency response being 
40 c/s: to 13 kc/s +5 dB. The power handling capa- 
city of the system is 30 W. 

The “Diplomat” Headset introduced by S. G. 
Brown consisted of lightweight headphones using 
ceramic, piezo-electric transducers and control unit 
which permits independent volume control for each 
earpiece and a mixing control. The input impedance 
can be switched to 15 or 6002 per channel for 
stereophonic listening or 75, 30, 300 or 1,200 per 
channel for monophonic listening. The frequency 
response was claimed to extend from 20 to 
17,300 c/s. 
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By T. D. TOWERS* m.s.. 


NUMEROLOGIST would look at the refer- 
ence “‘ W. H. Eccles and F. W. Jordan, Radio 
Review, 1919, Volume 1, page 143” and arrive 

at the “magic number” 2 by repeatedly adding 
its digits together. But the reference has a more 
scientific connection with the numeral 2 than this. 
It was in this article that Eccles and Jordan first 
published details of their bistable multivibrator 
circuit, a 2-stage switching device which has since 
become the ‘‘ building brick” of many digital com- 
puters. Buistable multivibrators can be used to divide, 
count, store, or steer trains of pulses, and have 
become such a commonplace tool of pulse circuitry 
that the modern electronic engineer must have a 
working knowledge of the circuit and its principal 
properties. 

The circuit has been used in many different engin- 
eering fields and has been given many different 
names. In this article we will call it just an ‘“‘ Eccles- 
Jordan,”’ because most engineers recognize it under 
that name. It has also, however, been described in 
the literature as a “‘ bistable,” “ bistable multi,” 
“trigger,” “binary,” “toggle,” “‘ scale-of-two,” 


“< BMV ” and “‘ flip-flip.”” Sometimes again, writers 


use the term “flip-flop,” but purists prefer to 
reserve this last term for the monostable multi- 
aibrator described in a previous article in this series. 

Eccles and Jordan gave the original circuit in 1919 
in a valve version. As it happens, the transistor 
version works in much the same way basically as 
the valve one and we will deal exclusively with 
transistors here. 


Basic Circuit of Eccles-Jordan 


In simplest terms, the Eccles-Jordan is a two-stage, 
common-emitter, d.c.-coupled amplifier with the 
output d.c.-coupled back to the input. The basic 
circuit, stripped of inessentials, is shown in Fig. 47(a) 
laid out as.a conventional two-stage amplifier, with 
the forward signal going from left to right via Rz, 
and the feedback signal from right to left via Ry. 
In Fig. 47(b) it is redrawn in the symmetrical form 
normally used. This brings out clearly the hallmark 
of the Eccles-Jordan, the cross-coupling resistors 
from collectors to opposite bases. In practical 
circuits, these may be camouflaged by additional 
elements, but if you can trace an X-shaped pair of 
cross-coupling resistors in the circuit, it will usually 
be an Eccles-Jordan. 

As its various alternative names imply, the Eccles- 
Jordan has two stable states. In each stable state, 
one of the two transistors is cut off and the other 
is held switched hard on (i.e. ‘‘ bottomed” or 
“in saturation”). This built-in circuit stability 
which keeps either transistor permanently switched 
on while the other is switched off, distinguishes the 
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Elements of Transistor Pulse Circuits 


5.—ECCLES-JORDAN". BISTABLE MULTIVIBRATORS 


bistable from the astable and monostable multi- 
vibrators discussed in previous articles. 

We now have a circuit capable of remaining 
indefinitely in either of two stable states. To under- 
stand the switching action, suppose that in Fig. 47(b) 
the left hand transistor Ql is on (with its collector 
voltage close to the positive rail) and the right-hand 
one, Q2, is off (collector voltage close to negative 
rail). If we apply a positive-going pulse to the base 
of transistor Ql, it will cut off, and the voltage on 
its collector will move towards the negative rail 
and tend to drive Q2 on via the cross-coupling resis- 
tor, Rys. Once transistor Q1 comes out of saturation, 


O-fe 


Fig. 47. Eccles-Jordan basic theoretical Circuit (a) Drawn as 
conventional amplifier (b) drawn as symmetrical circuit. 


the circuit loop gain becomes large enough for 
regeneration to take control, and it switches rapidly 
over into the other stable condition with QI off 
and Q2 on. Because of this regeneration, during the 
switching interval, the external “ trigger’’ pulse 
need only initiate the switching action; the circuit 
will then carry the transition very rapidly through 
to completion on its own. We will deal more 
fully with triggering later below. 


Basic D.C. Design 


The basic circuit used to illustrate the principle of 
the Eccles-Jordan in Fig. 47 could be made to work 
as it stands by careful selection of transistors, but 
in practical applications the circuit usually appears 
in the form of Fig. 48. Here a positive rail, Vpp; 
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Fig. 48. Basic practical circuit of Eccles-Jordan with two 
power supplies. 


has been added to ensure that the base of an “ off ” 
transistor is held positive with respect to its emitter. 
Also the circuit has been made symmetrical with 
equal collector resistances, etc. . 

The first point to be decided in the design is the 
output voltage swing required. The output can be 
taken from either collector, but conventionally 
it is usually shown taken (as in Fig. 48) from the 
right-hand transistor, Q2. Now when Q2 is cut 
off, its collector is approximately at the negative 
rail voltage, and when it is on, its collector 1s at 
zero volts. This therefore represents the available 
peak-to-peak voltage output swing. The designer 
therefore takes a negative supply voltage, 

Voc = required peak to peak output voltage. 
Commercially available germanium transistors (which 
_ are at present the most commonly used in bistable 
multivibrators) tend to’ work most satisfactorily 
in the lower range of d.c. supply voltages. In 
practice, Veo will usually be found to be 6, 9, 12, 
or 18 volts, with a few designs going to 24 volts. 

The next design point is the value of the collector 
current, I,, in the “‘ on ” transistor. In most general- 
purpose transistors, current gains tend to fall off 
below 1 mA and leakage current become significant 
compared with bias currents, and cannot be ignored 
even in an approximate analysis. Usually therefore, 
an “on” collector current of not less than 1 mA is 
designed for. On the other hand, the higher the 
“on” current, the greater the current drain from 
the d.c. supply. Other factors also affect the selection 
of the “ on ” current, but in practice it will be found 
that I, usually lies below 10mA. Thus. 

I, = 1-10 mA. ; 

The selected design value of I, automatically 
fixes the value of the collector resistor, Rp, because 
when the transistor is on, the collector resistor is 
effectively connected from the negative rail to zero 
volts. To give an “on” current I,, we must take 

Ro = Vee/Ic " i 

The next circuit value that can be designed is the 
collector-base cross-coupling resistor, Ry. This 
must be low enough in value to ensure that the 
lowest-gain transistor used is fully switched on. 
If hyg min is the lowest d.c. current gain at I, for 
the transistor type used, then a base current 
I/hge min is required to saturate the transistor. 
R, must be low enough to provide this base current 
together with the extra current diverted from the 
“on” base through R,’ and also to give a margin 
against transistor current gain falling with time or 
low temperature. A common empirical rule is to take 


Rg =a 2hyp min Ro. 
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The base cut-off bias resistor, R,’, and base supply 
voltage, Vz, can now be worked out. The resistor 
value must be such that when the transistor is off, 
its base is not less than half a volt positive with 
respect to its emitter. A common practice is to 
design for 1V base cut-off (although with some 
diffused-base transistors precautions may be neces- 
sary here), When QI is on, its collector is close to 
zero volts. The voltage at the base of the off tran- 
sistor, Q2, is then set by the potentiometer R,, 
R,’ across Vpp. 

For 1V cut-off, R,/(Rg + Rs’) = 1/Vzz, -. (1) 
and the current through R, is given approximately 
by 1/Rz. Now, when Q2 is on, its base is close to 
zero volts, and current flowing down R,;’ to Vz, 
diverts some of the current supplied to the base 
from Vy, via Rg, Rz. We have already selected 
R, to provide double the necessary current to 
saturate Q2, so that up to 1/3rd of the current 
through R, may be safely diverted away from the 
“on” base through R,’, without bringing Q2 
out of saturation. To provide a margin we 
assume that only about 1/5 of the available current 
at the base is diverted through R,’. We therefore 
take Vzp/Rs’ =2}(Voc/Rzg), and substituting from 
(1) arrive at the design formulae:— 

Van = Voo!l(Voc — 5), and 

R,’ = 5R;/ (Veo — 5) 

In Fig. 48, separate positive and negative supplies 
with a common earth return have been used. In 
practice it is sometimes more convenient to use a 
single supply, and this is achieved by a circuit of 
the type shown in Fig. 49. In this, either Ql or Q2 
is switched on during the stable states and the 
collector current, I,, flowing through R,, sets up a 
constant negative potential at the common emitters. 
The d.c. design of the single-power-supply circuit 
can be derived from that of the double-power-supply 
circuit of Fig. 48, because they are the same circuits 
with Vs = Voo + Vzz and Ry = Vop/Ic- 

The capacitor C, shown dotted across Ry in Fig. 
49 is optional. It ensures that the d.c. conditions are 
not materially affected by the switching transients 
occurring across R,, but often it is dispensed with. 
A theoretical formula for C, can be derived showing 
its dependence on the transient switching times, but 
a convenient practical rule is to make 

Cc, = 2Ru/far> 
where jf,» is the minimum common-base cut-off 
frequency in the transistor type used. 

Both the circuits in Fig. 48 and 49 are saturated 
switching circuits; i.e. one transistor is switched hard 
on in the stable state. This has the drawback that a 
saturated transistor takes longer to switch off than 


Fig. 49. Single-power-supply Eccles-Jordan Circuit. 
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one which has not been saturated. In the early days 
of transistor circuit design, much effort was spent 
in designing non-saturating circuits to get higher 


switching speeds with the transistors then available . 


(which were of limited switching speed). Nowadays, 
on the other hand, very fast switching transistors 
are widely available, and for most practical circuits 
sufficient speed is available from saturated designs. 
Saturating the “on” transistor makes the voltage 
swing independent of the transistor characteristics, 
and thus largely independent of temperature. 
It would seem that unless switching time is really 
critical, and sufficiently fast transistors are not 
available, one should now normally design for satura- 
tion switching. 

Many diffused-base transistors have low emitter- 
base bias breakdown voltages of the order of 1V. 
When these are used it is necessary either (a) to 
limit the back-bias voltage, (b) include external diodes 
in the emitter or base leads, or (c) design the parallel 
combination of R, and R,,’, of sufficiently high value 
to limit the current flowing in the broken down 
junction to a safe value. 

In the above analysis, for simplicity we have 
ignored the effect of transistor leakage currents, 
particularly at elevated temperatures. These are 
quite considerable and can substantially modify 
the simplified design given. However, the procedure 
given is satisfactory for normal room temperature 
operation. Readers interested in a more rigorous 
treatment should turn to a standard textbook such as 
“Design of Transistorised Circuits for Digital 
Computers,” by A. I. Pressman, Chapman and 
Hall, 1959. 

Switching Design 

So far we have concerned ourselves mainly with the 
d.c. design of the Eccles-Jordan. Now we must 
look more closely at the problem of switching between 
stable states. The circuit can be triggered from one 
state to the other by applying a suitable trigger pulse. 
This can be done in several ways, but they all reduce 
in principle to turning off an “on” transistor or 
turning on an “ off ”’ transistor, until the circuit loop 
gain rises sufficiently to set up a regenerative switch- 
over. Before we examine the various possible circuits, 
we might well give a little thought to the trigger 
pulse to be used. 

In most computer switching applications, the 
pulses handled are rectangular waves as shown at 
1 


ieee, (ia) (b) (rt 


(c) 


Fig. 50. Trigger Pulse Characteristics (a) Rectangular pulses 
(b) Bilateral differentiated pulses (c) Unilateral differentiated 
pulses. 
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Fig. 51. Turn-off base triggering of Eccles-Jordan. 


(a) in Fig. 50. If such a pulse is fed into a differentiat- 
ing circuit Cp, Rp, the waveshape at the output (b), 
becomes two sharp “‘ spikes,” one positive and one 
negative corresponding to the leading and trailing 
edges of the initial rectangular pulse. If the differen- 
tiated pulse is then fed through a diode, D, only the 
positive-going spikes appear at the output, (c), 
the negative-going ones being almost completely 
blocked off. ‘The width of the differentiated pulses is 
proportional to the C,)R, time constant. This 
circuit (when the diode is used) gives one sharp 
positive-going pulse for each rectangular input pulse. 
It is the most commonly used trigger pulse input 
circuit. 

If we now apply the trigger circuit of Fig. 50. 
to an Eccles-Jordan as shown in heavy outline in 
Fig. 51, we can cause it to switch between bistable 
states. Suppose that Q1 is on, and a trigger pulse 
is applied to the input of C,,, it will be differentiated 
and appear as a sharp positive voltage spike at the 
base of Ql. This positive spike will tend to drive QI 
off and to initiate a switch-over to the state where QL 
is off and Q2 on. Once QI! is off, further pulses to 
Cp, will not cause a change of the bistable state 
because they will just tend to drive Ql farther off. 
To cause a switch-over, we must apply a positive 
pulse to the base of Q2, and this we can do by a 
similar network Cp,, Rp2» D2 to the base of the 
second transistor. If we regard the bistable as “ set ”” 
when Q1 is off and Q2 on, and “ reset” when Q2 
is off and Q1.on, we can label the two trigger inputs 
“S$” and “‘R” correspondingly. We can then set 
the bistable by a pulse to input S, and reset it by a 
pulse to input R. Thus we can select either of the 
two stable states at will. (Incidentally, on the 
bench a handy way of manually switching off an on 
transistor is merely to short its base to emitter). 

We have illustrated the switch-over of an Eccles- 
Jordan by a positive pulse to an “‘on” base. 
Another way is to apply a negative pulse to’an “ off” 
base (for example by reversing D1 and D2 in Fig. 51), 
but this method is less commonly used, because a 
larger triggering voltage is required to overcome the 
cut-off potential on the “ off” base. Trigger pulses 
can be applied at other points in the Eccles-Jordan, 
such as the collector, collector-and-base simul- ' 
taneously, or across common collector or emitter 
resistors. 


Steering Circuits 


ph. designing counters, shift registers, etc., is it often 


necessary to make alternate sides of an Eccles-Jordan 
conduct on alternate trigger pulses from asingle source. 
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Fig. 52. Trigger ‘“‘ steering’ circuits (a) Base triggering (b) 
Collector triggering (c) Hybrid triggering. 


‘There are many “ steering” circuits to achieve this. 
The more common of these are illustrated in Fig. 52. 
In all these trigger circuits, when a pulse arrives it 
finds one transistor off and one on, and one diode 
blocked off so that the pulse is directed or steered 
through the other diode to switch the Eccles-Jordan 
over. The next pulse finds the positions reversed 
and switches the circuit back again. In practical 
circuits, the trigger load resistor, Rp, Rp and Rp» 
in Fig. 52, will often be found replaced by diodes 
(connected as shown dotted) to speed up the re- 
covery time of the steering circuit between pulses. 
The selection of the trigger circuit capacitances and 
resistances, C, and R,, requires some thought, to 
ensure that sufficient drive power is obtained to 
switch the Eccles-Jordan, while ensuring that the 
recovery time of the differentiator is not so long as to 
limit the triggering repetition rate unduly. A detailed 
analysis of trigger circuits is beyond the ambit of 


this article, but some useful generalizations can be 


made. A fairly common rule is:to make Rp approxi- 
mately equal to the collector to base cross-coupling 
resistance. The value of C, should then be selected 
so that the C,R, time constant is less than the re- 
petition time of the train of pulses being steered. It 
should’ be kept as large as practicable, so that the 
trigger pulse does not cease before the Eccles-Jordan 
has begun to switch over. A useful rule is to start 
with C,R, equal to one-fifth of the shortest pulse 
repetition: time and then adjust by cut-and-try 
methods to ensure both satisfactory triggering and 
resolution time. 
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-a maximum pulse driving rate of twice this 


Speed Limitations of Eccles-Jordan 


The switching speed of the basic Eccles-Jordan 
circuits so far described will be severely limited 
without some form of capacitor compensation. 
In practice, Eccles-Jordans normally incorporate 
small capacitors shunting the collector-base cross~- 
coupling resistors. These “speed up” or “ com- 
mutating ” capacitors (C, in Fig. 53) improve the 
loop gain of the circuit at high frequencies and 
cause faster switching between bistable states. 
The C,R, combination may be considered as a 
compensated attenuator in conjunction with the 
parallel input resistance and capacitance of the tran- 
sistor, Ty’. and C,’., which passes a square wave with- 
out distortion. The theoretical design of speed-up 
capacitors is complex and a complete switching time 
calculation is seldom. worth while, because of the 
numerous time constants involved and because 
the results depend strongly on the trigger wave-shape 
and amplitude. Most frequently, designers start 
from a. “ guesstimated” value of C and adjust 
empirically. One starting point sometimes used is 
to make 

Cy = hy-/(6fnzoRe) 

In connection with the triggering of an Eccles- 
Jordan, it is of interest to estimate the maximum 
theoretical repetition rate at which the circuit can 
be triggered. It has been shown (J. J. Suran and 
F. A. Reibert, “‘ Two-terminal Analysis and Syn- 
thesis of Junction ‘Transistor Multivibrators ”, 
Proc. I.R.E., March, 1956) that the maximum 
frequency of a multivibrator is fyyp/(hye)? permitting 

is figure. 
This formula neglects the effect of the transistor 
collector capacitance on the recovery time of any 
cross-coupling networks, and in practice it is found 
that Eccles-Jordans can be triggered reliably up to 
about 1/3rd of the theoretical limiting frequency 
ie. up to 2fpy/3(hy,)?. Although by no means 
exact, this gives a useful indication of what speed we 
can expect to use a particular transistor up to. For 
an audio transistor with a typical f,;, = 1Mc/s 
and a typical hy, = 100, a maximum pulse repetition 
rate limit of about 66kc/s is indicated. A 10 Mc/s 
r.f, alloy transistor with h,, = 100 could operate 
up to about 660kc/s without much difficulty. 

One interesting point arising from the last para- 
graph is that the maximum switching repetition 
rate varies inversely as the square root of the low 
frequency current gain of the transistor, which sug- 
gests that low-frequency, very-high-gain transistors 
are the least advantageous to use in any applications, 

Returning to the trigger input circuit, the lower 
limit of trigger power requirements can be deter- 
mined by calculating the base. charge in the transistor 
required to maintain the collector current when it 
is on. The trigger source must be capable of neutral- 


Fig. 53 ‘‘Speed-up ”’ or ‘‘ commutating ’’ capacitors. 
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izing this charge in order to turn off the transistor. 
It can be shown that the base charge for a just 
saturated transistor is approximately I,/f,;,. This 
suggésts that the least trigger power is required when 
we use high frequency transistors at low “on” 
currents. Consequently if the trigger power is 
critical, it is often advantageous to use high speed 


transistors in slow speed circuitry. 


Practical Examples of Eccles-Jordan 
Bistables 
To put values to some of the design features discussed 
above, we now give two typical practical Eccles- 
Jordans with pulse repetition rates up to 10 kc/s 
and 4 Mc/s. 

Fig. 54 gives the circuit of an economical Eccles- 
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Fig. 54. Typical low-frequency (below !Okc/s) economical 
Eccles-Jordan used as divider in electronic organs. 


Jordan of the type widely used in the divider circuits 
of electronic organs. One interesting point is that 
the circuit can switch satisfactorily at the frequencies 
(below 10kc/s) normally. handled, and yet does not 
use costly steering diodes. The trigger input pulse 
is taken via a .002 capacitor from one collector of the 
previous divider and applied across an 820 ohm 
common collector resistor. A signal output at half 
the frequency of the input pulses is taken from the 
left-hand transistor collector and trigger pulses at 
the same half-frequency are passed on from the right- 
hand collector to the next divider. The type NKT 
225 used in the practical circuit are medium-gain 
audio transistors in TO5 encapsulations specially 
designed for direct printed circuit board mounting, 
which make possible very small boards suitable for 
modular assembly of an organ. 

In Fig. 55, we have the circuit of a “conventional” 
computer Eccles-Jordan capable of working up to a 
counting speed of 4Mc/s reliably. The trigger 
differentiating circuit uses a diode D1 instead of the 
conventional resistive load as this improves the rear 
flank of the trigger pulses, and so makes possible a 
higher switching rate. The trigger steering is 
conventional base cut-off via the diodes D2 and D3. 
The NKT 127 transistors are germanium alloy 
devices with a minimum frequency-cut-off of 15 Mc/s. 


Conclusion 


In this article, we have attempted to give a working 
insight into the Eccles-Jordan bistable multivibrator. 
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Fig. 55. Conventional Mc/s Eccles-Jordan computer bistable. 


Specific applications of this type of circuit will be 
given in later articles in this series, but before we 
leave the subject, a word of warning is necessary. 
Sometimes an Eccles-Jordan will be erratic in spite 
of everything seemingly being correctly designed. 
One of the most insidious causes of erratic operation 
is an over-sensitive circuit. For example, it is 
possible for the circuit to be so sensitive that it 
switches not just the way it is intended but it also 
switches back spuriously on a single pulse. It may 
not lock out after switching on the front of a single 
pulse, but detect the tail of the pulse as an additional 
trigger signal. At the time of writing this article, the 
author came across a curious case where an Eccles< 
Jordan would operate happily at 30 kc/s and continue 
to work down to a few pulses a second if the frequency 
was turned down steadily. But, if an attempt was 
made to trigger the circuit directly at slow speed 
without starting at the higher, it ceased to work. No. 
explanation of this apparent hysteresis has been 
reached yet, but when you are working with Eccles- 
Jordans one must always be prepared to find 
“* hysterical ’’ operation such as this which may not 
be easy to eliminate. 
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To expedite requests for further information on 
products appearing in the editorial and advertisement 
pages of Wireless World each month, a sheet of reader 
service cards is included in this issue. The cards will 
be found between advertisement pages 16 and 19. 
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LETTERS 


TO THE EDITOR 


The Editor does not necessarily endorse opinions expressed by his correspondents 


Walkie Talkies 


I AM most concerned that considerable numbers of 
cheap 27 Mc/s band Walkie Talkies are flooding the 
radio retail and wholesale trade without the fact being 
_ clearly pointed out to would-be purchasers that no fre- 
_ quency allocation is available in this country in the 
27 Mc/s band for the operation of these equipments 
and as a consequence the British Post Office will not 
issue a transmitting and receiving licence for this equip- 
ment. Anyone purchasing this equipment and operat- 
ing it will therefore be breaking the law and liable for 
prosecution. 

Questions were asked in the House of Commons by 
Capt. L. P. S. Orr, M.P., and the above statements were 
confirmed by the Postmaster General on that occasion. 
Retailers and wholesalers are apparently not aware of 
this fact. 

A further question was asked why this class of equip- 
ment can be imported into Great Britain from Japan 
and America when it clearly cannot be légally used in 
this country. No action appears, however, to be planned 
and I feel that the radio trade must take a stand to 
ensure that this equipment is not imported and sold 
to the public when the purchasers cannot legally use it. 

Baldock, Herts. W. K. STEVENSON 


[Some of the transmitter/receivers advertised in this journal, 
which would not qualify for a licence in the U.K., might well be 
bought by customers overseas for use in other countries in which 

this journal circulates. 

The situation in the U.K. has recently been clarified by a 
Statement from the G.P.O. which is here appended,—Ed.] 


“ Walkie-Talkies. Any use of radio communication in 
- the United Kingdom must be licensed by the Postmaster 
General and the Post Office has recently conducted 
successful prosecutions for the unlicensed use of 
_ “walkie-talkie” radio equipment operating on fre- 
quencies around 27.12 Mc/s. It may not be generally 
_ known that the Postmaster General will not license the 
transmission of speech on these frequencies as the band 
has been designed for industrial, scientific and medical 
use. 

Transistorized transmitter/receivers are also available 
working on slightly higher frequencies, e.g., 28.5 Mc/s 
but this frequency falls in one of the bands assigned for 
use by licensed radio amateurs. Before an Amateur 
_ Licence is granted the applicant has to pass the Radio 
Amateur (Technical) Examination and the Post Office 
12 words per minute Morse sending and receiving test. 

Dealers would therefore be well advised to bear in 
mind, when offered “walkie-talkie” equipment using 
a frequency of 27.12 Mc/s or thereabouts, that the Post 
Office will not issue licences to purchasers of this equip- 
Ment, and any use, including that for demonstration 
purposes without a licence would be contrary to the 
law. Furthermore, equipment operated by licensed 
amateurs in the 28.0-29.7 Mc/s band must be capable 
of operating within the terms of the Amateur (Sound) 
Licence—for example, a satisfactory method of fre- 
quency stabilization must be employed in the sending 
apparatus and frequency measuring equipment must be 
provided capable of verifying that the sending apparatus 
operates within the frequency band of 28.0-29.7 Mc/s. 

Facilities are available for private mobile radio 
Services using speech in the 80, 160, 170 and 460 Mc/s 
bands and suitable equipment which conforms to the 
Televant Post Office specification can be obtained 
through the trade. 


WIRELESS WorLD, May 1964 


It is also worth mentioning that most of the ex-Service 
mobile radio equipment on the market operates on fre- 
quencies not available for private mobile radio services 
in the United Kingdom, and could not be adapied to 
operate satisfactorily within the narrow v.h.f. Channel 
available. The use of such equipment is, therefore, 
not permitted by the Post Office on private mobile 


radio services.” 
GENERAL POST OFFICE, 


London, 
CENtral 1170. March, 1964. 


“Groove Deformation in Gramophone Records”’ 


IT used to be said that a poor workman blames his 
tools. This does not,’ however, contradict the fact that 
a good workman may be handicapped by inappropriate 
tools, and I feel that Mr. Barlow is somewhat handi- 
capped by this same fact. The optical photographs in 
his article in the April issue are too small to give properly 
informative assessments of what has happened to the 
record surface and his claim that a grease smear rubbed 
on with a finger gives a 1000°A thick layer could be a 
possibly precarious procedure. 

In view of this and of the clear electron micrographs 
published in Wireless World, August 1961 and April 
1963, it is hard to see how Mr. Barlow can talk about the: 
evidence offered in support of claims to a 3-gram pickup 
to track within the elastic limit as being “ unreliable, in- 
correct or non-existent ”’. 

To emphasize this point I here submit (a further part 
of the evidence that was not published in the above 
articles) part of a X7000 electron micrograph of the 
result of 4 grams once on 0.0006 in stylus on the inside 
diameter of the ungrooved record surface at 334 r.p.m. 
This picture should be compared with Mr. Barlow’s Fig. 
7 for the appropriateness of “the tool” to measurements 
of such magnitudes. The electron picture also shows 
that even sub-microscopic blemishes on the top of the 
surface are still not obliterated (a motor car bearing is 
also better when run-in). 

Mr. Barlow quotes his measurements of surface elastic 
limit at 3 gram on 0.001 in. He continues to relate stylus 
forces to width of indent, though what real significance 
this can have for the gramophone record user is still 
obscure to me since pickups are sensitive to deviations 
normal to the plane of the groove, not to areas of contact. 
I showed both a theoretical and experimental basis for 
this in Wireless World, July 1961. Mr. Barlow fails to 
do either. This confounds his computation of tracking 
weight in relation to stylus radius. 

I do not, however, by any means claim the last 
word on this (or other) measurements. On the contrary 
the above articles were, as stated therein, published as 
a “pointer ” to further work. 

Talking of the surfboard effect, Mr. Barlow says 
there is no dramatic reduction in track width under dyna- 
mic conditions and decries its action with a misunder- 
stood reference to block and plane, and reliance on the 
naked eye. The lift, of course, is in spite of the friction 
between block and plane and is proportional to the 
tangent of the horizontal force. 

However, the important difference between our 
approaches is contained in whether the “elastic limit” 
shall be considered as an academic nicety or as something 
of real value to record users. Mr. Barlow of course is 
very much concerned with sub-surface yielding and 
accordingly says that the elastic limit is exceeded by 
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"Fig. 1. Portion of X7000 electron micrograph of smooth 
top of record with 4 gm, 0.0006-in scratch. 


a pickup stylus with only a few milligrams load. I have 
published electron micrographs that clearly show only 
a smoothing of the groove after 250 playings with a 
0.0006 in stylus at 3 grams. (It should be realized, see 
Fig. 2, that the groove wall has a very much rougher 
surface than those used by Mr. Barlow for his assess- 
ments.) It is known, too, that any surface noise is 
reduced after some 10 to 15 playings at 23 grams to 
5 grams. 

Mr. Barlow might argue that asperities are thus plastic- 
ally deformed. I would say, excellent—but I draw the 
line where the groove becomes impoverished either by 
scouring by too great a tracking weight that gives rise 
to surface noise or, more important still, by permanent 
distortion of the signal waveform due to too great a tip 
mass. 

No doubt after 20,000 playings with the “ Deram” 
pickup our still undamaged pickup test records are work- 
hardened—but, especially if this makes them better and 
last even longer still, I must consider that a limit has 
been “ broken” compared with the “ nearly equivalent ” 
pickup which ruins the record at the first playing. If 
no similar improvement is to be gained by further reduc- 
tions in weight, etc., then I must consider that for prac- 
tical, useful purposes the elastic limit lies somewhere 
between the “Deram” and that other “not quite so 
good ” pickup. 

To cap it all, Mr. Barlow has not made one measure- 
ment actually in the rougher record groove as one might 
hope from the title of his article, but has confined his 
measurements to the smoother top surface that does not 
make contact with the stylus (see Fig. 2). 

J. WALTON 
The Decca Record Company Ltd. 
London, N.W.6. 


MR. BARLOW’S article in April Wireless World is 
the latest of a long series of very distinguished con- 
tributions from many learned experts in this field. I 
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Fig. 2. Portion of X2400 electron micrograph of one half of 
record groove after one track with 2.7 gm, 0.0006-in stylus. 


myself feel that they are all obsessed by Lord Kelvin’s 
dictum, and are much more concerned to measure the 
forces operating and their effects on gramophone records 
Seat measure the end product, i. the degree of 
6 | d= 2 

As a matter of common sense there is surely a prac- 
tical limit to the number of times it is reasonable to 
expect to play a record. Decca have favoured one of 
250, showing pictures of grooves before and after so 
many playings. Such pictures don’t really prove much 
as one cannot be sure the camera has not been deceived — 
or is deceiving us. 

Surely, though, by now it is possible to make practical 
tests to give quantitative information relating to quality 
(hi-fi-ness). Tést records should be prepared covering 
various frequencies and amplitudes, the master being 
a tape. It is, I hope, reasonable to assume that a tape, 
using the very best of equipment, can be played many 
times, without significant loss of performance. It is 
claimed, though, that a record cannot be played without 
significant loss. 

My proposal is that a record be played continuously 
with the same pickup and that on, say, the Ist, 50th, 
100th, etc., playings comparison be made with the per- 
formance of-the original tape. It goes without saying 
that all the equipment should have excellent ‘long- and 
short-term stability. The required measurements are 
simply: whether constant playing causes a change in — 
amplitude of output and if so whether the change is in 
any way related to frequency or amplitude of recording. 

It having been postulated that it is a frequency record 
the~output should also ‘be analysed to detect changes 
in harmonic content. Such changes and those of ampli- 
tude indicate wear, if substantial they indicate lack of 
“ hi-fi-ness ” though I don’t wish to argue on how to 
measure “hi-fi.” The first playing of the record is the 
difficult one to evaluate when it is commonly said that — 
every record is destroyed by its first playing. However, 
the closest approach to the tape quality is likely to be 
a preliminary indication of a good pickup. 


WIRELESS WORLD, May 1964 


. Who is going to do some practical testing instead of 
continuing in the rather sterile groove of seeking for- 
mule? It seems a very reasonable assumption that 
wear is the culmination of the operation of several non- 
' linear forces and as such is unlikely ever to be expressed 
in mathematical terms. We have now many pickups 
of good aural quality operating with playing weights 
from 3 to 3 grams. Why not try comparative tests to 
measure wear? It should give a useful lead for future 
design though I suspect some current designs may, not 
withstanding Mr. Barlow’s argument, be only slightly 


damaging to the record. 
London, N.20. L. STREATFIELD 


_ The author replies: 

Mr. Walton says in his letter that the important 
difference between our approaches to the problem of 
record deformation depends on the definition of “the 
elastic limit”. It does indeed. The elastic limit is a 
precisely defined concept and far from being an 
“academic nicety”, is of the greatest practical import- 
ance; every bridge, car, train, ship, large building, etc., 
is designed on the basis of an exact meaning of the 
term “elastic limit”. Mr. Walton is now shifting his 
ground by saying that the elastic limit is represented by 
a point where a certain standard of reproduction is 
reached. This is nothing but the abuse of words. 

It should be obvious from reading the text of my 
article that the purpose of Fig. 7 was merely to show 
that the tracks referred to did exist and no measure- 
ments or surface details were needed. Fig. 11 at only 
X57 magnification gives an idea of the scale used; higher 
_-magnifications were not needed, still less the very high 
powers of the electron microscope. The latter is most 
valuable but whether it will show up shallow tracks in 
the partly plastic range is uncertain. 

Mr. Walton’s Fig. 1 shows that a 0.0006-in radius 

stylus, loaded with 4 gm. works well into the fully 
plastic range, yet he claims that a 0.0005-in radius stylus 
with 3 gm. works within the elastic limit, even at extremes 
of amplitude + acceleration. His Fig. 2 shows very 
little effect on the groove, which conflicts with Fig. 
10, August 1961 and Fig. 6, April 1963, when under 
’ similar loading, plastic deformation can be clearly seen 
on both groove walls, especially the unmodulated one. 
(The signal level in these cases is very far from the 
_ maximum.) 
_ _ When relatively large surface irregularities are present, 
it would be expected that severe plastic deformation 
would not completely obliterate them. This is well 
known to anyone who has carried out a hardness test; 
although a hard polished indenter is pressed as much 
as several millimetres into the surface of the specimen, 
the surface must be fairly smooth if good clear polished 
impressions are to be obtained. Failure to obliterate 
surface marks does not mean that bulk plastic deforma- 
tion has not been produced; the presence of surface 
roughness merely makes accurate measurement more 
difficult, 

The accuracy of the grease smear technique has been 
dealt with in the previous paper (7.4.E.S. October 1958); 
the consistency of the results may be judged from Fig. 
4, p. 162, April issue of W.W. In the present tests, 
only the total track width at loads below 2.5-3.5 gm. on 
0.001-in radius for one revolution are involved, and in 
any case, other techniques such as the use of vacuum 
vapour deposited metal films give the same results. It is 
curious that Mr. Walton should say that I lack suitable 
tools when his own tool, the “Talysurf” has in this 
context been shown to be of little value—hence the need 
for large scale tests. 

_Of surfboard action, which Mr. Walton now says 
is not due to friction, there is no component tending 
to reduce the deformation caused by the stylus; even 
if there were, it would only have an appreciable effect 
on the first playing and would operate also in the 
“ static’ condition. 

In determining critical indenter loads, either width or 
depth of impression could be measured; width is more 
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useful and more accurately measurable: On the other 
hand, depth measurements must be made if a pickup is 
being designed to produce indentations not exceeding 
a certain depth, or distortion not exceeding a certain 
limit; this of course is nothing to do with the elastic 
limit. 

In conclusion, it should be made clear that the pur- 
pose of my article was to describe, once and for all, 
what happens to the record material under the loads to 
which it is subjected, and not to decry any commercial 
product. -Just how much deformation of the record 
can be tolerated before distortion becomes audible is 
another matter and might well be the subject of further 
work, as suggested by Mr. Streatfield. 

D. A. BARLOW 


B.B.C. Sound Broadcasting 


THE letter from the Head of B.B.C. Engineering Infor- 
mation in your January, 1964, issue is no doubt intended 
to be a refutation of Mr. Hodgson’s criticisms and many 
others of a similar kind made in recent years. 

The sad fact is that this reply is a confirmation of all 
that many of us feared and presents the timid and even 
torpid engineering policies of the B.B.C. in sound 
broadcasting as if these were the inevitable corollary 
of some natural law. 

Mr. Turner suggests that the limited bandwidth on 
land-lines, which determine the programme quality over 
much of the country, is justifiable because: (a) this is 
what the G.P.O. offers the B.B.C., (b) other countries 
are no better, (c) most listeners would be unable to tell 
the difference if the range were extended from 10 kc/s 
to, say, 15 kc/s. 

Of course, the G.P.O. will manifestly provide what- 
ever the B.B‘C. is prepared to pay for, and the prob- 
lem is specially relevant to this country because of the 
highly centralized origin of most of the programme 
material. 

Millions of listeners to gramophone records have 
bought special equipment to avail themselves of the 
extra quality offered by the modern record, much of 
this equipment being quite expensive and relatively 
difficult to handle domestically; in other words, given 
the chance the customer is quite prepared to go to con- 
siderable lengths to obtain good quality reproduction. 

Mr. Turner excuses a land-line policy which does not 


_ appear to have changed in 25 years, by citing the formid- 


able cost. of effecting any improvement; he states that 
“this cost could only be met by reducing expenditure 
elsewhere ” and that some leeway has still to be made in 
the coverage of v.h.f. services. However, the 1964 Year 
Book boasts (page 18) that “nearly 99° of the popula- 
tion is within reach of  v.h.f.”’ How near to 100% 
have we to be before any other technical improvement 
can be effected? Furthermore, if we examine the 
1962/63 B.B.C. Revenue Account we find that the pro- 
portion devoted to “S.B. and Intercommunication 
Lines” is only 2.17% of the whole, so that any cost of 
improvement would represent only a very small pro- 
portion of this total revenue. 

Turning now to stereo broadcasting, the B.B.C. con- 
tribution has so far been negligible, amounting to only 
30 minutes per week, at unsuitable times, on the wrong 
channels. . This minimal effort compares very unfavour- 
ably with the imagination and enthusiasm shown, for 
example, by R.T.F. in France, who have participated 
actively in stereo demonstrations at exhibitions and have 
broadcast in stereo such works as “Les Perses,” while 
of course in the U.S.A. there are already at least 96 
f.m./stereo broadcast stations. : 

However, this technical tardiness and complacency is 
confined only to the sphere of sound broadcasting. If 
we look at the B.B.C. initiative and effort in the tele- 
vision field -we are in an entirely different world. The 
B.B.C. is about to introduce the 625-line TV service 
with the implied promise of a vastly improved technical 
standard although the highly experienced editor of 
Wireless World stated categorically of a demonstration 
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that “we could detect no difference between 405, 625 
and 819 lines.” (No problem of measuring increased 
cost against marginal improvement here!) The Cor- 
poration also boasts of the vast amount of research and 
development done in colour TV; although few viewers 
in America or elsewhere have been persuaded to lay 
down hard cash for this amenity. 

Above all, it is the air of impervious sanctimony 
which pervades the B.B.C. pronouncements which is so 
daunting. Let me quote again from the Year Book 
which states that “as early as 1950 the B.B.C. began 
a series of experimental high-power transmissions on 
very high frequencies (v.h.f.)” as if in some way this 
typified the prevision and technical acumen of the Cor- 
poration. “As early as 1950” there were already 700 
working v.h.f./f.m. stations in the U.S.A., while in the 
following years the Continental authorities rapidly out- 
stripped the B.B.C. 

In the light of previous experience it is only too easy 
to predict the next stages in this sorry story of f.m./ 
stereo broadcasting: 

(@) A long period of study and experimentation to 
elicit data already well known. 

Gi) A final decision which is already a foregone con- 
clusion (there is in fact no particular reason why an 
internationally compatible standard need be adopted for 
a broadcasting system of restricted range). 

(iii) A deferment of a decision to proceed, because by 
then the B.B.C. resources will already be committed to 
625/colour TV conversion. 

With some justification the Corporation pleads that 
it aims to lead public opinion in cultural matters; let 
it extend the same initiative to the technical field; thus 
in the Year Book one finds that: “The stated policy of 
B.B.C. Sound Broadcasting is to serve minorities as well 
as majorities, making every effort to provide the best 
at all levels of taste and interest.” 

Readers of the 1964 Year Book were no doubt cheered 
to learn that, from the limited sums available for stereo 
broadcasting, the B.B.C. was able to divert cash to 
“broadcast works specially compiled for stereophony,” 
including a jazz opera! 


I am sure that the B.B.C. would hate its well-wishers. 


to think that it is only capable of decisive action if a 
commercjal rival is breathing down its neck. 
Virginia Water, Surrey E. JEFFERY 
+“... ata distance of 12ft...? For the remaining context 
see p. 299, July, 1962.—Eb. 


Torsion-wire Pickup Arm Suspension 


I WOULD like to make a few comments on the tor- 
sion-wire suspension idea described by J. K. Murray 
in the March issue. 

The first is to query the statement that providing 
an arm with a counterweight “doubles the inertia of 
the moving system.” The most important inertia to 
consider is the total effective head inertia and it would 
be a very ungainly and poorly designed arm where total 
head intertia were doubled by the addition of a counter- 
weight—an increase of about 30% would be a fairer 
estimate. 

The statement—that if the arm “could be dynamic- 
ally balanced in all planes” (.e., presumably, suspended 
With its c.g. at the intersection of the two suspension 
axes) “then acceleration due to shocks from any direction 
would cause no relative movement between head and 
groove ”’—is a little misleading. Provided that centre 
of suspension of the arm has a relatively rigid connec- 
tion through to the turntable the above would be true, 
but only for shocks which cause a linear movement of 
the player (i.e., movement in which all parts of the 
player move with identical motions). Shocks causing 
some tilt or rotation in the player can result in pivot and 
turntable moving with different motions and hence 
causing a relative movement between head and groove. 

As mentioned above, one of the requirements for 
stability to linear player movements is that the positions 
of the centres of suspension of arm and turntable should 
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be rigidly fixed in relation to one another, but the sus- 
pension of the arm on its torsion wire would not seem 
likely to provide this unless the wire was under extreme 
tension. If the latter were the cause there still remains 
a possible criticism in that the vertical “pivot” reson- 
ance is likely to be fairly low in frequency and of high 
Q—thus head response may be affected. Also, if this 
resonance happens to fall at a rumble frequency, an 
increase in rumble is likely. The presence of the grease 
specified around the wire would tend to damp pivot 
resonances but since the mass involved is large while the 
viscous drag on the wire is relatively small, little damp- 
ing seems likely. 

Concerning the cancellation of variations in tracking 
weight due to large warps; the cancelling force due to 
the loading ofthe torsion wire is dependent upon the 
amplitude of the warps whereas the actual variation in 
tracking weight due to movement of the head is depen- 
dent upon the acceleration. Since warps of the same 
amplitude can produce accelerations over a wide range, 
perfect cancellation cannot even be approached and it 
seems debatable whether it is worth while attempting it. 

Harking back to the conditions for complete stability 
to linear player movements, these entail a complication 
in. design, e.g., the addition of a spring, etc., to provide 
the necessary tracking weight. Since, probably under 
most playing conditions, shocks to the player cause a 
slight tilting movement, instability will still. be likely 
even with this complication. With a conventional arm 
and counterweight in which tracking weight is set by 
shifting the counterweight along the arm, stability to 
linear player movements will be quite good and the 
stability to the player movements usually encountered 
will probably be only marginally less than with an arm 
designed for complete stability. This again raises the 
question—“ Is the complication worth-while? ” 

Finally, in fairness to Mr. Murray’s idea, provided 
the “pivot” resonances can be placed high enough in 
frequency and controlled, it does seem to offer a neater 
and simpler arrangement than the conventional method 
of achieving the same aims (i.e., separate vertical and 
horizontal bearings with a spring to get the tracking 
weight), and therefore well worth trying. However, since’ 
Mr. Murray’s practical details are rather skimpy and may 
leave experimenters scratching their heads if any of 
the aforegoing forebodings prove true, maybe the fol- 
lowing would help. 

The variation in tracking weight given by the torsion 
wire for a given warp amplitude will depend upon wire 
diameter and tension, and it is suggested it may be best 
to use as fine a wire as possible under high tension to 
keep the “pivot” resonances relatively high while 
keeping the above variation within bounds. I would 
hazard a guess that provided the vertical pivot resonance 
is kept above 50 c/s then no noticeable deterioration in 
stability to linear player movements would result. To 
well damp the pivot resonances the use of a much thicker 
grease around the wire is also suggested. 

Appleby. J. BICKERSTAFFE 


The author replies: 
Mr. Bickerstaffe’s remarks concerning my statement 
that the use of a counterweight doubles the inertia are 
quite valid. ‘The inertia would be doubled only if the 
head and counterweight were of equal mass, mounted at 
equal distances on either side of the pivot. In all nor- 
mal arms the counterweight is of much greater mass 
than the head, and is mounted as close as possible to 
the pivot. This does not double the inertia and I would 
like to eat my rashly written words with due humility! 
Shocks which introduce a rotational component to 
the record player about the axis of one of the arm pivots 
would obviously produce a flywheel effect and might 
well cause groove jumping. This, surely, is the obvious 
exception to shock immunity where the system “almost, 
if not entirely, meets . . . ideal requirements.” I was 
talking about linear shocks and I am sure that most 
readers will have appreciated this fact. 


Torsion wire tension and resonance. Yes, the torsion 
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Wire is under a fair degree of tension but I would hardly 
describe it as “extreme” considering that piano wire 
is a high-tensile material made for such purposes.” He 
will, no doubt, have noticed in Fig. 1 that tension adjust- 
ment nuts are provided for this purpose. The funda- 
mental resonance of the moving system is extremely low 
due to the relatively large masses involved; it is well 
below the audible range and does not increase turn- 
table rumble. _ Higher-order resonances along the length 
of the torsion wire are effectively damped by the sili- 
cone grease and the close proximity of the nylon bushes. 
MS4 silicone grease was specified because of its tem- 
perature stability, and it produces adequate damping 
_ despite Mr. Bickerstaffe’s misgivings! 

Although the comments regarding the amplitude and 
acceleration produced by warped records are correct, the 
range of acceleration is not as wide as Mr. Bickerstaffe 
would have us believe—unless he plays 78 r.p.m. records 
with his stereo pickup. The range of amplitude is quite 

wide. I never claimed to “approach perfect cancella- 
tion”: in fact, I described the increase of tracking 
weight as a “compromise solution ”’ but it is most effec- 
tive when put to the test. 

With a conventionally mounted pickup arm there will 
be an out-of-balance mass equal to the tracking weight 
if a counterweight is used—considerably more if spring 
counterbalancing is used. 

The most common form of shock is due to somebody 
jumping on a springy floor, or to a heavy door slam- 
ming. Both forms of shock are very nearly linear in 
direction and a perfectly balanced system»gives a con- 
siderable improvement in shock immunity. 

No doubt some people will follow Mr. Bickerstaffe’s 
_ constructional advice and may obtain excellent results 
_ —he may have constructed his own arm along these 


lines by now. When I wrote the article I had already 
found, by practical experience, that 21- or 22 s.w.g. wire 
and MS4 grease gave good results in the tubes and 
bushes described in my article; further experiment is 
always to be encouraged .but I don’t guarantee the 


results ! 
JOHN K. MURRAY 


Stereo Pickup Terminating Impedance 


IN the “Transistor High-quality Pre-amplifier” des- 
cribed by E. Carter and P. Tharma in your August 1963 
issue, the authors use a low-resistance termination for 
magnetic pickups so that in conjunction with the pick- 
up’s inductance the required h-f. attenuation takes place. 

In the case of the Decca “ffss” pickup, however, the 
effective resistance of the pickup itself increases at high 
frequencies to an extent which prevents the full attenua- 
tion from being obtained by this method. 

Moreover, even if the attenuation is supplemented 
elsewhere, the proposed termination of a few thousand 
ohms would seriously impair stereo separation, especi- 
ally at high frequencies. We have always recommended 
about 47 kQ. 

This pickup works with vertical and lateral sensing 
elements and the stereo signals are the sum and _ the 
difference of the vertical and lateral outputs, obtained 
by- interconnecting the coils. For proper stereo separa- 
tion the vertical and lateral sensitivities, in terms of 
voltage output, must be equal, but for reasons of practi- 
cal design their impedances are not. If, therefore, the 
stereo outputs are terminated with too low an impedance 
the equality of sensitivity is upset and separation suffers. 

London, N.W.6. D. G. JAQUESS 

The Decca Record Company Ltd. 


COMMERCIAL LITERATURE 


Standard Telephones & Cables Ltd. has produced a 
36-page “ Ministac Manual” describing the various 
ways that S.T.C. Ministac modules can be used to 
accommodate complete circuits of standard components. 
Copies are available from the S.T.C. Semiconductor 
_ Division (Rectifiers), Edinburgh Way, Harlow, Essex. 
8WW 329 for further details 


The 1964 Muirhead catalogue describing their facsi- 
mile communication systems, precision electrical 
instruments, synchros and servo systems, is obtainable 
from the company’s offices in Beckenham, Kent. The 
text of the catalogue is given in English, French and 
_ German. 
8WW 330 for further details 


A catalogue describing the “ Jetlite” range of light- 
‘weight headphones (50z) and headsets (60z) manufac- 
tured by Amplivox Ltd. is available from the company’s 
works in Beresford Avenue, Wembley, Middx. Noise- 
cancelling magnetic and carbon microphones are avail- 
able for the headsets. 
8WW 331 for further details 


A brief description of the range of harbour radar 
- equipment produced by Decca Radar Ltd., 9 Albert 
Embankment, London, S.E.1, is included in a brochure 
- entitled ‘“ Decca Harbour Radar.” The factors effecting 
the choice of suitable equipment and the siting of the 
installation are considered in this 24-page publication. 
8WW 332 for further details 


Advance technical data sheets AT.1 to AT.4, describ- 
ing a new range of standardized a.f. power transformers, 
are being issued by Gardners Transformers Ltd. as a 


supplement to their audio transformer amplifier leaflet — 


GT.4. Copies can be obtained from the company’s 
works in Somerford, Christchurch, Hants. 
8WW 333 for further details 
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Equipment wires coated with polytetrafluoroethylene 
and fluoroethylenepropylene are described in B.I.C.C.’s 
8-page publication No. 475, and polyurethane-based 
enamel-insulated, self-fluxing winding wires for high- 
speed winding of coils are included in publication No. 
474. Copies are obtainable from British Insulated 
Seer Cables Ltd., 21 Bloomsbury Street, London, 

AG & 


8WW 334 for further details 


RCA Application Note SMA-21 entitled “ Character- 
ization of Second Breakdown in Silicon Power Tran- 
sistors,” discusses the theory of this local thermal 
run-away effect, and practical considerations for safe 
working. Copies of SMA-21 may be obtained from 
Commercial Engineering, Electronic Components and 
Devices, Radio Corporation of America, Harrison, New 
Jersey, U.S.A, 
8WW 335 for further details 


An abridged catalogue covering the range of test and 
laboratory instruments manufactured by Advance Elec- 
tronics Ltd. is now available from the company’s 
offices in Roebuck Road, Hainault, Uford, Essex. 
Technical details are included for all instruments, and 
copies of the catalogue will shortly be available with 
French and German translations, 
8WW 336 for further details 


A leaflet (No. 101) describing metal oxide resistors is 
now obtainable from Electrosil Ltd., Pallion, Sunder- 
land, Co. Durham. Semi-precision, high-stability and 
general purpose components are included in the leaflet. 
8WW 337 for further details 


A range of single and double control knobs for radio 
and electronic equipment applications is described in a 
recent catalogue from Barclay-Stuart (Plastics) Ltd., of 
Brunswick Street, Luton, Beds. 
8WW 338 for further details 
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RECENT TECHNICAL DEVELOPMENTS 


Micro-meteorite Detector 


One of the experiments mounted in 
the U.K.2 satellite is concerned with 
the measurement of the density of 
cosmic dust in space. Dr. Jennison 
of Manchester University designed, 
and Ferranti. built, devices to detect 
and measure micro-meteorites, One 
of the detectors consists of an 
aluminium foil moving across a 
window transversely to the satellite’s 
axis of spin. In spite of their minute 
mass, the speed of the micro- 
meteorites (of the order of 10° 
m.p.h.) is sufficient to enable them 
to punch holes in the foil. Once 
every revolution of the satellite 
about its own axis; the sun shines 
through the holes and energizes a 
bank of solar cells behind the foil. 
The number of holes determines the 


density of the cosmic dust and the 


Ferranti cosmic dust detector. Calibration 
holes are each side of the window. 


amplitude of the pulses, which are 
compared with those caused by pre- 
punched standard holes, gives the 
size of the particles. The pulses are 
amplified and telemetered, and the 
foil is moved on after each revolu- 
tion, 


*¢Rear Window” C.R.T. 


In radar reconnaissance operations, 


it is often necessary to photograph 
the cathode ray tube display. While 
this is being done, the display can- 
not be viewed and information can 
be lost. To avoid this, the Ameri- 
can firm of Sylvania Electric Pro- 
ducts have introduced the SC-3821 
seven-inch tube with an optically 
flat window in the bulb. In this 
way, still or ciné films can-be taken 
while the picture is being viewed. 
When photography is not required, 
the window can be used to project 
static information on to the tube face 
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Sylvania cathode-ray tube with window 
for photography. 


to provide, for instance, a back- 
ground map with radar returns 
superimposed on it, 


Medical Telemetry 


The normal type of medical tele- 
metry transmitter takes the form of 
an amplifier to increase the power of 
the signals produced by the body, a 
modulator and a transmitter. In the 
interests of compactness and light- 
ness, it is desirable to cut out one 
stage, and the Hampstead Labora- 
tories of the Medical Research 
Council have developed a frequency- 
modulated transmitter which is cap- 
able of being fully modulated by 
signals of the order of 1 mV without 
previous amplification. The voltage- 
sensitive junction capacitance of a 
silicon diode is used as the modulat- 
ing element in a 100 Mc/s oscillator 


- which feeds a whip aerial through a 


buffer amplifier. At this frequency a 
modulator sensitivity of 30 kc/s/mV 
is obtained. Long-term a.f.c. is used 
in the receiver, which reduces the 
ymportance of the transmitter fre- 
quency stability, a chopper based on 
a small watch movement being used 
to modulate very low-frequency 
signals. In circumstances. where 
three signals are obtained, one a d.c. 
level, one a rate and the other a 
phase, they can all be transmitted 
simultaneously. 


U.H.F. Ultrasonic Transducers 


Two new types of ultrasonic trans- 
ducers using cadmium sulphide have 
been developed by Dr. N. F. Foster 
of Bell Telephone Laboratories. For 
operation at frequencies up to 
1,000 Mc/s and bandwidths up to 
200 Mc/s, one type is made by 
diffusing copper into conductive 
cadmium sulphide. “Trapping 


sites” are provided for the conduc- 
tion electrons to obtain a high- | 
resistivity surface region across which 
is developed the electric field. The 
other type is formed by depositing a 
film of cadmium sulphide up to 7p. 
thick on material such as quartz 
which is suitable for the propagation 
of ultrasonic waves. The quartz is 
first coated with a conductive coat- 
ing, and after deposition of the cad- 
mium sulphide, another layer of 
copper is evaporated on. The film 
is Subjected to heat treatment to 
recrystallize it, giving a high-resist- 
ance layer which acts as the trans- 
ducer. The performance is com- 
parable with the diffusion type, and 
both types avoid the problem of pre- 
cision grinding to obtain specific 
frequencies, 


Logic Design Kit 

The rubber stamp is not normally 
considered an essential part of the 
electronic engineer’s equipment. The 
introduction of modular circuits in 
various forms has, however, made 
some form of rapid circuit deline~ 
ation desirable, and SGS-Fairchild 
have introduced a kit consisting of a 
set of rubber stamps and a “loading 
chart.” Each stamp bears the im- 
pression of one circuit of the SGS- 
Fairchild Micrologic elements, and 
the loading chart gives the rules for 
interconnection, so that a logic dia- 
gram may rapidly be converted into 
a circuit diagram. The kits are 


obtainable from SGS-Fairchild Ltd., 
23 Stonefield Way, Ruislip, Middx. 


Rubber-stamp logic design kit by SGS- 
Fairchild. : 
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—Vortexion 


12-WAY ELECTRONIC MIXER 


quality equipment 


’ The |2-way electronic mixer has facilities for 
mixing 12 balanced line microphones. Each 
of the 12 lines has its own potted mumetal 
shielded microphone transformer and input 
valve, each control ‘is hermetically sealed. 
Muting switches are normally fitted on each 
channel and the unit is fed from its own 
mumetal shielded mains transformer and 
metal rectifier. 


FOUR-WAY ELECTRONIC MIXER 


This: unit provides for 4 independent channels electronically mixed without “spurious break through,” microphony 
hum and background noise have been reduced to a minimum by careful selection of components. The standard 
15-50 ohm shielded transformers on each input are arranged for balanced line, and have screened primaries to 
prevent H.F. transfer when used on long lines. ? 


The standard 5 valve unit only consumes 18.5 watts, H.T. is provided by a selenium rectifier fed by low loss, low 
field, transformer in screening box. The ventilated case gives negligible temperature rise with this low consumption 
assuring Continuance of low noise figures. 


20,000 ohms is the standard output impedance, but the noise pick-up on the output lines is equivalent to approxi- 
mately 2,000 ohms due to the large amount of negative feedback used. 


For any output impedance between 20,000 ohms and infinity half a volt output is available. Special models can be 
supplied for 600 ohms at equivalent voltage by an additional transformer or 1 milliwatt 600 ohms by additional 
transformer and valve. 


The white engraved front panel permits of temporary pencil notes being made, and these may be easily erased when 
required. The standard input is balanced line by means of 2 point jack sockets at the front, but alternative 3 point 
connectors may be obtained to order at the rear. 


Mixer for 200-250V AC Mains aN as ae ae -- £40 8 6 
Extra for 600 ohm output model .. ate Ap ae sa SETIS= 6 
Extra for 600 ohm 1 milliwatt output ie 2% Ke Se 3205.6 
Size 18}in. wide x lllin. front to back (excluding plugs) x 6}in. high. 
Weight 22 lb. 


THREE-WAY MIXER and peak programme meter, 


for recording and large sound installations ete. 


This is similar in dimension to the 4-Way Mixer, but has an output meter indicating transient peaks by means of a 
valve voltmeter with a 1 second time constant in its grid circuit. : 


The meter is calibrated in dBs, zero dB being 1 milliwatt-600 ohm (.775V.) and markings are provided for +-10 dB 
and —26 dB. A switch is provided for checking the calibration. A valve is used for stabilising the gain of this unit. 


The output is 1 milliwatt on 600 ohms for zero level, up to +12 dB maximum. An internal switch connects the 
output for balance, unbalance, or float. This output is given for an input of 40 microvolts on 15 ohm. 


An additional input marked ‘‘Ext. Mxr,” will accept the output of the 4-Way Mixer converting the unit into a 7-Way 
controlled unit. This input will also accept the output of a crystal pick-up, but no control of volume is available. 


The standard input is balanced line by means of 3 point jack sockets at rear, but alternative 2 point connectors may 
be obtained to order at the front or rear as desired. 
The 8 valves and selenium rectifier draw a total of 25 watts. 
P.P.M. for 200-250V. AC Mains .. te -.- . Price on application. 
Size 18}in. wide x I1l}in. front to back (excluding plugs) x 64in. high. 
Weight 23 lb. 
10/15 watt Amplifier with built-in mixers. 
30/50 watt Amplifier with built-in mixers. 
2 x 5-way stereo mixers with outputs for echo chambers, etc. 


Full details and prices on request. 


ORTEXION LIMITED, 257-263 The Broadway, Wimbledon, S.W.19 


elephone: LiIBerty 2814 and 6242-3-4 Telegrams: ‘‘ Vortexion Wimble, London ”’ 


8WW—117 FOR FURTHER DETAILS. 
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When greater power is required for h.f. radiotelephones, Rediplex 
ISB “systems or other suitable transmitters, this self-contained — 
Linear Amplifier will provide 750 watts p.e.p. continuous output 
for an input of only 50 watts p.e.p. over 2-18 Mc/s. 


...and more versatility ? The GA. 406 provides four frequencies, 
three of which are pre-set while the other can be continuously tuned 
from the front panel. Channel selection can be operated manually 
or automatically by suitable drive units such as Rediplex or the 
GR. 410. Front panel control switches amplifier out of circuit 
when extra power is not essential and ‘comprehensive metering 
facilitates the rapid setting of different operating frequencies. 
@ 4 frequencies—2-18 Mc/s (3 pre-set and 1 continuously 
tunable). @ Fully automatic transmit/receive switching. @ Optional \ 
remote control facilities. e Comprehensive metering and optional i : 
V.S.W.R. indicator. @ Built-in power unit using silicon diodes. edi Om GA. 40 
@ Input 50 watts p.e.p. at 50 ohms. @ Rack size 14in x 19in x 182in. Hh 

» Full technical particulars of this versatile Linear Amplifier are : EDIFON LIMITED: Communication oom 

roomhill Road, London, S.W.18 Tel: VANdyke 7281 


available on request. A Manufacturing Company in the Rediffusion Grow, 
8WW—118 FOR FURTHER DETAILS. 
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-GENERAL-PURPOSE DESIGN 
FOR Ico AND BETA 


By M. F. SIZMUR 


TRANSISTOR TESTER 


IHE range of Black Boxes inscribed “ Transistor 
Tester” is nearly as wide as the range of 
transistor types itself. At the lower end of 

the scale is the “AVO” meter, on ohms, connected 
between collector and emitter, reading I,, with the 
base open-circuit, I ,,’ with base shorted to emitter, 
and a low resistance with base shorted to collector, 
__ all provided the transistor is functional. At the other 
end of the scale is the sophisticated, automatic test 
gear used by transistor manufacturers, sometimes 
_ giving an automatic print-out which accompanies 
_ the transistor to its user. Neither of these extremes 
is really suitable for general laboratory use, the former 
because of the unknown conditions of measurement, 
the latter because of its high cost. 


Fs 


Design 


A general-purpose laboratory instrument, in the 
Writer’s opinion, should fulfil as many as possible 
of the following requirements:— 

1. It should measure those parameters of those 

transistors which are most. frequently en- 
countered in transistor circuit practice. 
It should measure those parameters with an 
accuracy of at least +-5% of f.s.d., when making 
absolute measurements, and better than this 
When making comparative, or “ matching ” 
measurements. 

3. It should be simple to use, and foolproof. 

4. It is an advantage, for “on site ” service work, 
to make the tester independent of external 
supplies. 

5. It should be inexpensive, and use readily 

. -available components. 

_ The instrument described measures direct current 
gain and leakage current of any small or medium 
power transistor, at any collector current up to 


2 


WIRELESS Wortp, May 1964 


100mA, with an accuracy determined by four fac- 
tors; its internal meter, the meter used for calibrating, 
the battery voltage, and the base current and meter 
shunt resistors. Provided the calibration is done 
carefully, and checked on all ranges, the accuracy 
will lie within the limit specified, with a ‘‘ matching ” 
accuracy of --2% or better. The arrangement of the 
controls and switching circuits gives the maximum 
protection to the device under test, and to the meter, 
yet the instrument is simple to use. By making it 
battery powered, it can be used in any location, 
and the price is kept down. However, if a mains- 
operated power unit is used, additional ranges can 
be added to cope with the majority of power tran- 
sistors. As shown here, the total component cost, 
excluding the case, is less than £7 10s. Od. 


Measurement Methods: The transistor parameters 
which most frequently require measurement are 
the collector-to-base leakage current I.,, and the 
direct current gain, 6. The simplest method of 
measuring I,, is to short the base to the emitter, 
and, with a suitable collector-to-emitter voltage, 
to read the resulting collector current direct from a 
suitable meter. With the exception of silicon small- 
signal devices, leakage current will be 114A or more, 


V V, 


le 


Fig. |. Fundamental R 
circuit used for beta b 
measurement. 


. 
Vbe 
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and may be measured on a meter with f.s.d. of 100“A. 
The leakage of small-signal silicon transistors is 
usually ignored at room temperature, so the inability 
of the instrument to indicate is not a serious draw- 
back, while a faulty transistor with high leakage 
current would give an indication of its condition. 

The most common method of measuring f is to 
inject a known base current, I,, into the device under 
test, and to measure the corresponding collector 
current on a meter with f.s.d. of, say, 100I,. The 
value of B is then equal to the collector current, and 
is read direct from the meter scale. Because of its 
simplicity, this method is widely used, but it has a 
serious drawback. ~Most transistor characteristics 
are functions of collector current, and it is therefore 
normal circuit practice to operate the transistor with 
a defined collector current. Consequently, if the 
tests on the transistor are to be useful, they must be 
done at the same collector current as will be used in 
the circuit. This is impossible to achieve with the 
simple method described above, unless the operating 
current happens to be f times the test set base 
current. It is necessary, therefore, to have a facility 
for varying the collector current, and hence the base 
current. 

Variations of § with collector voltage are small, 
except in the saturation region, so there is little 
point in making collector vdltage variable over a 
wide range. A detailed investigation of saturation 
characteristics is best performed either on a proper 
transistor analyser or in a specially constructed 
circuit. However, it is possible to obtain a measure- 
ment of saturated current gain, as described later. 

The basic circuit used for measuring f is shown 
in Fig. 1. 


Syedefine @ = 


E, 
i; = R, 
oe LORS 
b 
If I, is very small compared with the total current 
E; = 6V, 


where @ is the percentage of potentiometer slider 
rotation from the lower end, and 


R; <1 
B = I ce Vv a3 
If (a) I, is read on a meter scaled 0-10, 
(b) Le maw 


Rs. 
vy is made equal to 10 


; CEs fined 1 /SAle)> 
(c) the potentiometer is scaled with a hyper- 
bolic scale from 10 down to 1, then: 


1 
B=1..5 


= product of meter reading and dial reading. 


This principle is used in at least oné commercial 
test set, but it has two disadvantages. 


If the condition I, = is to be satisfied, the 


Vv 
. RV, 
potentiometer is required to dissipate appreciable 
power when measuring on the highest collector 
current range. This increases the size and cost of 
the potentiometer, and in the case of a battery supply, 
means that large, and consequently expensive, 
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COMPONENT LIST 


Ry 3.3kO 

Rs : 390 

Rg 1002 ' 

Rio 330 : All 4 watt 

Ri 1.5kQ +5% 

Rie 1000 high stability 

Rig 100 

Ris 47Q. s ‘ 
Ris 1502 A.O.T. | (Adjust on Test) J 
Riz 2kQ A.O.T 

Rig 1002 A.O.T 

Reo 3302 A.O.T 

Roy 1809 A.O.T 

Rg 1000 5% 1 watt high stability 
R; 8200 

R; 82kO ey 4 watt 

R 820kQ /o ae 

R, 8.2MQ high stability 

Rg 100kQ 

Riyaz 12 5% wire-wound 


19 6.80 A.O.T. 
N.b., if preferred, 1% tolerance resistors may be selected 
from Ryo—Rya, leaving Rig as the only A.O.T. component. — 
Values are as follows: 
2 


Rio . 
Rui 17002 
Rie 94.50. 
Ris 8.580 
Ry 0.850 
Sw. 1 2P. 2W. Toggle 
Sw. 2 4P. 4W Wafer 
Sw. 3 6P. 5W. Wafer 
Sw. 4 1P. 2W. Toggle 
Sw. 5 AP, 2W Wafer 
Sw. 6 2P. 2W. Biased toggle 
vi 1P. 2W. Toggle 


Sw. : E 
A d.p.s.t. push button would be ideal for Sw.6, but these — 
do not seem to be available. 

Taylor Instruments 


M.1. 234 in 100A f.s.d. 
Model 40 or Model 32. 
Batteries: either 1—Ever Ready PP11 
or 2—Ever Ready “‘ Bell Battery ” No. 126. 


SE SN SU SINTER PRETEND SE Ss 


batteries must be used. If this is not done, the 
combined load of collector and potentiometer cur-— 
rents will reduce the battery voltage, and the measure- 
ment will be in error. Also, since gain is propor-— 
tional to the reciprocal of potentiometer rotation, 
the dial must be calibrated with an inverse-law scale. 
Such a scale is very cramped at one end, and this. 
reduces the accuracy of readings. 

If the potentiometer slider is shunted to earth 
ae then the slider voltage/— 
rotation relationship is approximately an inverse 
law; by choosing RV, and R, in this ratio, the power 
dissipated in RV, for a given base current is con- 
siderably reduced. The method of measuring f 
is the same as before, but the potentiometer dial 
now has an almost linear scale, The only disad- 
vantage is that each instrument must be calibrated 
separately, unless RV, can be obtained with a close 
tolerance on both total winding resistance and 
linearity. However, since calibration is necessary 
for differences in V,, of silicon and germanium 


by a resistor of value 
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0-100mA 
0-10mA 
0-ImAC 
0-100HA | Sw2, 
Ris 
47 
Rj Ro 
33k 39 


PRESS 
TO READ 


Sw6, 


Sw5g 


Fig. 2, Complete circuit diagram. Switches are shown in positions corresponding to those in Fig. 3. 


transistors, this disadvantage is not considered 
“serious. 


Practical Considerations:—Turning now to the 
Circuit diagram of the actual tester, Fig. 2, this 
falls into two main parts. To the left of the connect- 
ing terminals are the components for adjusting base 
current, while to the right are the circuits for meter- 
ing the various collector currents. 
Switch Sw2 selects the range of collector current, 
and hence ‘base current, at which measurements 
are to be made. If the collector current is near the 
lower end of the range, and the transistor has a 
_high gain, it may not be possible to reduce the base 
Current sufficiently. Hence Swl is added, which 
_fYeduces the base current by a factor of 10; conse- 
quently f is multiplied by 10. 
On the highest collector current range, RV, is 
loaded by R; and the base-emitter diode of the 
transistor under test. In order to maintain this 
same loading at all settings of Sw2, R, and R,; 
_are added to R; when required. The values chosen 
are a compromise between silicon and germanium 
V,.’s. It is still necessary to provide separate cali- 
bration for germanium and silicon transistors, but 
this is a simple matter. The alternative is a high- 
voltage (50 to 100V) supply for V, which is imprac- 


tical unless a mains-operated power unit is used, 


together with a high-wattage potentiometer. 
_ The “ Function ” switch, Sw3, and the “ Read he 
Switch, Sw6, are arranged to give the maximum 
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protection to both the device under test, and to the 
meter. ‘To check the battery, its voltage is measured 
when supplying a 100Q load. The voltage of a 
good battery will hardly change up to a load of 
100mA; consequently, if it is correct at 90mA, it 
may be assumed correct at all values of collector 
current. The same metering circuit is used to 
check for a short-circuit between collector and base 
or emitter, the 100 resistor now acting as a current 
limiter. 

This same position also indicates leakage current 
up to 90mA, and if an appreciable deflection is 
observed on the “‘ C-E S/C” position, there is no 
point in proceeding to the high I,, (mA) position. 
No damage will result if the switch is temporarily 
set to this position, however, as no voltage is applied 
to the circuit until the “ Read ” switch is operated. 
An added advantage of this switch is that the instru- 
ment is automatically switched off when not in use. 

Provided the leakage current measurements are 
satisfactory, the Function switch is set to “8,” and 
measurements made as described under “‘ Operation ”’. 
Sw2 selects the appropriate meter shunt, while 
Sw4 provides a means for expanding the lower third 
of the meter scale. This facility is useful when 
accurate matching of transistor f’s is needed, as 
the reading accuracy of the meter, and hence collector 
current, is lowest at the bottom of the scale. The 
method shown is cheaper than providing seven 
separate ranges for collector current, with their 
corresponding shunts. The increased voltage drop 
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across the meter is of little 
import, its effect on 8 and I,, 
is negligible. 

The choice of meter is very 
wide, the main requirements 
are a linear moving-coil move- 
ment, of 100A f.s.d., with a 
clear, legible scale, calibrated 
0-10, 0-3. The one quoted 
in the parts list seems to be 
one of the cheapest commer- 
cial instruments, but it is a 
simple matter to adapt a 
government surplus move- 
ment. Unless there is a drastic 
reduction in the price of 
shunts, the method shown, 
using high stability resistors, 
is the most economical. The 
Taylor meter has a coil resist- 
ance of 70002 +20%, and Ri¢ 
is selected to provide a total 
resistance of 8500. The high 
stability resistors are then 
selected to provide the rele- 
vant shunt values. 

The value of collector volt- 
age was dictated by availability 
of batteries, together with a study of conditions 
at which manufacturers measure 8. The latter 
showed a preference for the range 4.5 to 9 volts, 
so these two convenient values were chosen. They 


photograph. 


enable just about every transistor on the market . 


to be tested, with the exception of the OC704. 
For this transistor, B is best measured by using 43 
volts and a suitable dropping resistor to give V, = 
3 volts. I,, is 0.1uA, so cannot be measured anyway. 

A suitable layout for the controls is shown in Fig. 3. 
A panel area of about 10x 7in is suitable, with a 
depth of about 4in to take the batteries. No other 
dimensions are given, as these depend upon the 
particular components used. Fig. 4 shows a suitable 
meter scale. 


3, 4 
v BATT. 
a Fig. 4. Meter scale. 
tS 10 
s/c 
3 


The scale for the potentiometer is calibrated in the 
following manner. Connect a medium power 
germanium transistor, e.g. OC72, to the terminals, 
with a low-resistance multirange meter in series with 
the base. With 9 volts applied to the circuit, and the 
0-100mA range on the I, switch, the potentiometer 
will vary the base current from just under lmA 
to just over 10mA. The scale is then calibrated against 
current:— 


I,(mA) Scale 
10 1 
5 2 
3.3 3 
25 4 
2.0 5 
1.67 6 
1.43 ef 
$225 8 
1.11 9 
1. 10 


The procedure is then repeated for a suitable silicon 
transistor, e.g. the OC206. 


Tc, 0-100uA © 


Teo 0-3mA® 
C-E s/ce 
BATTERY ® FUNCTION 


POLARITY 
N-pne 


e Pt-p 


PRESS TO 


Fig. 3.. Suggested front-panal layout. This differs slightly from that shown in the heading 


Operating Instructions 


In addition to testing transistors; the tester may be 
used to check continuity and leakage current of 
diodes. ; 


Diode Continuity:—The switches are set: 

V.5 9 volts. Polarity, n-p-n. Function, Battery. © 
The diode is connected, anode to terminal C, cathode 
to terminal E: On pressing the “‘ Read” button, 
the battery voltage is indicated on the 0-10 range of 
the meter, and should be 9 volts. The ‘* Function ” 
switch is then turned to ‘‘ C-E S/C,” and pressing ~ 
the “‘ Read ” switch will give a meter reading of 73 
to 9 volts, depending on the voltage developed across 
the conducting diode. No deflection of the meter 
indicates an open-circuit. (N.b., the forward current 
during this test is about 90mA; make sure this is 
within the device rating.) 


Diode Reverse Leakage Current:— Switches set: 
V.,9 volts. Polarity, p-n-p. Function,C-ES/C.. | 
A short-circuit in-the device will. be indicated by a 
meter reading of 9, or short-circuit, while leakage — 
currents up to 90mA give proportional readings. 
Provided the leakage current is less than 3mA, the 
“‘ Function ” switch can select the I,, 0-3mA range, — 
and if less than 100A, the I, 0-100uA range. : 


Transistor Short-Circuit:—The transistor is 
connected to the appropriate terminals, and the 
Polarity, V. and I, switches set as required. The 
‘* Function ”? switch is first turned to “ Battery” 
which is checked as above, then to “ C-E S/C.” 
A short between collector and base or emitter is 
indicated by a deflection of the meter to 9, or short- 
circuit, which corresponds to 90mA regardless of the 
range of the I, switch. Leakage currents up to 90mA 
will give proportional deflections. Provided the leak- 
age current is less than 3mA, the “ Function” 
switch can be moved to the next position, and to the. 
I,, 0-1004A position if safe to do so. If I...’ should be 
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required, it can be read on a suitable range, with the 
base lead disconnected. 


Transistor Gain, 8:—In order to prevent damage, 
the above procedure should always be followed, 
even if the only information required is the value of 
B. Assuming that there are no short-circuits or high 
leakage currents, the “‘ Function ” switch is turned 
to “ 8,’ and the potentiometer and the x1/x10 
switch adjusted until the required collector current 
is indicated on the meter. The value of 8 is then 


| given by: 


Dial reading < Meter reading x I or x 10. 


| Ifona x0.3 range of collector current, then the meter 
| reading is on the 0-3 scale. 


In order to avoid over- 


_ loading the meter, it is advisable to begin with the 


dial and 1/10 switch both set to 10. -Such an 


_ overload is unlikely to damage the meter, however 


ad 


as it is of short duration; the “ Read ”’ switch would 
be released immediately the. meter needle went over 
the scale. 

(N.b., it is always necessary to press the “ Read ” 
switch to obtain a reading of any sort, as no power 
is applied to the tester until this switch is closed.) 


Transistor Saturated Gain:—A suitable resistor 
Rg, is selected such that 4.5/R, gives the collector. 
current required, and connected between the “ C ” 
terminal and the collector. The gain is then measured 
as above. 

If desired, the meter can be used as a multirange 
milliameter, by setting the ‘‘ Function” switch to 
““ B, connecting one lead to the “C” terminal, 
and the other to the pole of Sw6,. With the ‘‘ Pol- 
arity ’ switch at n-p-n, the “‘ C ” terminal is positive, 
and the f.s.d. current is selected by Sw2 and Sw4 


al 


A CROSSWORD FOR NUMERATES 


By A. J. KEY 


If you, like me, are baffled by most crosswords, 


| even when given the solution, try this one—it 
might help to restore your ego. 
' some of your literate friends—it might stop them 


Then give it to 


trying to liberalize you. 


1, R+jX. (1). 
3. Couldn’t be simpler, at least chemically. (7). 


7. Meat for the short-wave boys. (3). 
9. | t dx (4). 
10. Could be a ratio or a grid. (7). 


11. Perhaps the Yanks eat electrons off this. (5). 


12. The Met. Men would describe this as “ precipi- 


tation.” (4). 
13. If the bias isn’t right, distortion may be this. 


i] Sine aa 
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15. it may be focused by a lens but it isn’t light. (7, 3). 


16.02) a) 
Joule-sec , 
oa coulomb? ~ (3). 
20. You may find these waves in a helix. (10). 


25. on might call him the “ Father of Geometry.” 
(6). 

27. +ANE=(C; Hs). (4). 

A place for propounding your pet theory. 

To make strong but not brittle. (7). 

31. Millikan’s electrons could be described as this. 


(5). 
(4). 


32. An electrical sandwich. (3). 

33. A doubtful line-up in Soho? (1, 1, 5). 
34, fidt. (1). 

Clues down i 


1. The third dimension. (1). 
2. Raise the base to this and you’re back where 
you started. (9). 

3. Judge not an instrument by this. (8). 
4. No longer ignorant. (7). 

5. Effect of HF on glass. 

6. Diode in a hole or under a hump ? 
i 


(5). 


(6). 
186.5 watts per leg apparently. 


8. Perhaps this one lived on the Operator Dee. (6) 

11. Ofthe mind. (6). 

14. Vir—igRy. (2). 

16. Nevile Shute took this as the title of his Autobio- 
graphy. (5, 4). 


17. Brown-black-green. (6). : 

18. Aptly describes the operation of a monostable 
multivibrator. (4-4), 

21. 30,000c/s to 30,000 Mc/s. (2). 

22. Ten divisions against nine. (7). 


23. Must have been a forceful character in m.k.s. 
units. (6). 


24. Not the ultimate in sound reproduction. (4-2). 
26. A simple process converting cream to butter. (5). 
28. One thing a circle hasn’t got. (4). 
SAS GN 2 (1) 
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Graphical Aids to Noise Figure 


Measurement 


HE usual method of measuring noise figures 

at intermediate and radio frequencies is to 

measure them over a narrow band of fre- 
quencies. The measurement is made by comparison 
with a noise source such as a temperature-limited 
diode. The method is fully described by Valley 
and Wallman!, who also give details of a suitable 
circuit for the diode noise source and its power 
supply. Briefly the method is as follows:— 


Theory:—A noisy amplifier is represented as a 
perfect, noise-free amplifier with an equivalent noise 
generator connected to its input. If there were no 
equivalent noise generator, the only noise at the 
output of the amplifier would be the unavoidable 
Johnson noise due to thermal agitation of the 
electrons in the source resistance. to which the 
amplifier is connected. The noise figure; usually 
expressed in dB, is the ratio of the noise power of 
the equivalent noise generator to the unavoidable 
noise power from the actual source resistance. 
In the experimental set-up, shown in block-diagram 
form in Fig. 1, we measure first the noise out of the 
amplifier and second the amount of noise that we 
must put into the amplifier to double its noise 
output. 

Under these conditions the calculable noise from 
the diode is equal in power to the amplifier’s own 
noise and can be compared with the noise from the 
source resistance to give the noise figure. The noise 
power from the diode can be calculated from its 
(d.c.) anode current and the load resistance with 
which the diode is terminated. The diode anode 
current can be varied by varying the filament current 
and hence its temperature. With reference to 


AMPLIFIER 
UNDER 
TEST 


POST 


Fig. 2 the noise figure is given (see reference 1) by: 


201 R,? 
N.F. = 101 mabe eta as a 1 
y O10 Ry +R (1) 


Where I is the measured anode current in amps. 
required to double the amplifier noise output, 
R, is the (coaxial) output resistance of the noise 
source and R is resistance in series. 

The noise figure obtained is the so called “ full- 
band noise figure,” i.e. the integrated effect over the 
frequency response of the amplifier under test. 

In practice the output meter is not used to measure 
the actual output power: a simpler method that 
avoids any non-linearity in the meter is to use the 


* Ferranti Ltd, 
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AMPLIFIER 


By M. D. WOOD, m.a. (Oxon)* 


3dB attenuator as in Fig. 1. The procedure is to 

obtain an output indication from the amplifier’s — 
own noise, insert 3dB (i.e. halve the power into the 

meter) and then bring up the power from the noise 

source until the original reading is obtained. Equa- 

tion 1 then gives the noise figure. = 
Design procedure:—When one is designing an 
if. or r.f. amplifier the input circuit has to be opti- 

mized for low noise. Theory is of some use in this 
respect?, as also are the manufacturer’s transistor 

data. Unfortunately, in spite of all the claims made 

for it, the theoretical approach is little more than an 

initial guide to sorting out the most likely transistors 

and the best operating conditions for low noise— 

and then only if sufficient parameter data are available — 
and one is prepared to. manipulate cumbersome 

expressions. On the other hand, the manufacturer’s. 
data are never full enough for all design problems. 
The trouble is that the four possible variables— 

noise figure, source resistance, emitter current and 
frequency are compressed into two or even one 

graph, with consequent loss of information. A fifth 

variable, Voz, can be neglected at low voltages— 
noise figure only increases with V,, above five to 
ten volts. 

Having decided as a result of theory and/or 
data on one or more suitable transistors, and having 
designed this into an input circuit which is approxi= 
mately optimum for low noise, two problems have 
to be solved. First, the circuit must be optimized, 
and secondly the spread in results with different 
transistors of the same type must be found. This 
requires many measurements, and an equal number 
of calculations based on equation 1. The tedium 


DETECTOR Fig. 1. Experimental set-up 


for measuring noise figure. 


0 OUTPUT TO 
AMPLIFIER 
UNDER TEST. 


Fig. 2. Noise diode and associated circuit. 
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_of the latter can be eliminated by the use of a graph. 
_ From the fact that log (A x B) = log A + log B, 
equation 1 can be split into two parts as follows: 

Actual N.F. = (N.F.),+ (N.F.), 

80R,? x 10-3 


PR oR 
I 
+ 10 logio 4 ee (2) 


(Note: The reason for-splitting the 20 in equation 1 
into 80 and } in equation 2 is purely for the conven-~ 
ience of making the dB scales for the two graphs 
cover the same range with the factor 10-° inserted, 
I is now in mA.) We can thus plot two graphs 
- from equation 2, one against (Ry + R) as a variable, 

- and one against I as a variable. Ry is a known 
constant for a given noise source. The graphs are 
plotted in Fig. 3, two curves being given for (N.F.),, 
B use with noise sources of Ry= 50 ohms and 75 
ohms. 


Use of Graph:—When optimizing the circuit in 
terms of source impedance, R in Fig. 2 is varied and 
‘the diode current to give 3dB increase is measured 
‘for each value. The total source impedance is 
-R,=R,+R. #£=The graph gives (N.F.), in dB 
corresponding to the total-R, in use. The value of 
(N.F.), corresponding to each value of the noise 
diode anode current is also noted, and the sum of 
‘these two is the noise figure of the amplifier. The 
fact that the curves run into negative dB’s is purely 
mathematical: the sum of (N.F.), + (N.F.), must 
always be positive. 

Similarly, when optimizing for I,,; Rg and there- 
fore (N.F.), is constant and (N.F.), is read off the 
graph for each measurement and added to (N.F.), 

~to give the total noise figure. 

Having found the optimum operating conditions, 
the final step in the design is to make the actual 
source impedance used “ look like”? the required 
optimum value. Broad-band (low Q) transformer 
matching is the most obvious method of doing this. 
Capacitive matching* could be used, but would 
require a shunt coil to tune out the effective parallel 
capacity of the matching circuit. Series resistive 
padding is obviously unsatisfactory because of the 
loss of gain that cancels any improvement in N.F. 


Conclusion:—The method described above leads 
to a considerable saving of effort when many noise 


= 10 logio 
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figure measurements have to be made as in the design 
and optimizing of low-noise input stages. The method 
eliminates all slide-rule calculations. 
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CLUB NEWS 


Bournemouth.—The Wessex Amateur Radio Group now 
meets twice a month at the Cricketers Arms, Windham Road. 
The group is operating a 2-metre station and is to purchase 
a 20-metre s.s.b. transmitter-receiver. 

Halifax.—L. L. Cobb (G3UI) will be talking about tran- 
sistors to members of the Northern Heights Amateur Radio 
Society on 27th May at 7.30 at the Sportsman Inn, Ogden. 

Heckmondwike.—May meetings of the Spen Valley Ama- 
teur Radio Society include a talk by M. A. Browne entitled 
“ Missilemen 1964” (14th). Another on the 27th by D. Pratt 
will deal with “RTT Y ”-radio teleprinter operation. Both 
meetings will be at 7.15 at the Heckmondwike Grammar 
School. 

Melton Mowbray.—J. L. Warrington (G2FNW) will talk 
about 70cm operation at the 21st May meeting of the Melton 
Mowbray Amateur Radio Society. Monthly meetings are 
held at 7.30 at the St. John Ambulance Hall, Asfordby Hill. 

Worcester and District Amateur Radio Club, which meets 
each Saturday at 7.30 in Perdiswell Park, Droitwich Road, 
alo oe a course for the Radio Amateur Examination each 
week. 


JUNE ISSUE 
Next month’s issue, which will appear on the opening 
day of the International Instruments, Electronics and 
Automation Exhibition (25th May), will include a 


preview of the show. As there will be nearly 400 
stands it will be possible to include only brief details 
of each but nevertheless it is hoped it will serve as a 
useful guide to the show which is being held at 
Olympia from 25th-30th May. 
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MAY MEETINGS 


Tickets are required for some meetings: 


readers are advised, therefore, to communicate 


with the secretary of the society concerned 


LONDON 

Ist. R:S.G.B—* Aerials” by H. V. 
Sims at 6.30 at the I.E.E., Savoy Place, 
Wee.2: 


4th. I.E.E—‘“ The engineering and 
scientific aspects of the Canadian iono- 
spheric satellite” by E. D. R. Shearman 
and Dr. J. W. King at 5.30 at Savoy 
Place, W.C.2. 


4th. I.E.E. Graduates.—Annual 
General. Meeting at 6.30 followed by 
“Research in telecommunications ” by 
a one at the I.E.E. Savoy ‘Place, 


6th. T.E.E.—“Image _ intensifiers ” 
by Prof. R. L. Beurle at 5.30 at Savoy 
Place, W.C.2. 


6th. I.E.R.E—“‘ Long-term air traffic 
control systems concepts ”’ by H. Jessell 
at 6.0 at the London School of Hygiene 
gad. Tropical Medicine, Keppel Street, 
{Gok 


‘7th. I.E.R.E.—Papers on “The new 
test cards D and E”’ at 6.0 at the Lon- 
don School of Hygiene and Tropical 
Medicine, Keppel Street, W.C.1. 


7th. Institution of Electronics.— 
“WVariable resistance pressure trans- 
ducers” by J. Dean at 7.0 at the Lon- 
don School of Hygiene and Tropical 
Medicine, Keppel Street, W.C.1. 


8th. J.E.E.—Colloquium on “ Equip- 
ment for standards laboratories ” at 2.30 
at Savoy Place, W.C.2. 


11th. 
transistors reliable enough? ” 
Savoy Place, W.C.2. 


12th. I.E.E.—“ U.H.F. _ television 
receiving aerials” by C. F: Whitbread 
at 5.30 at Savoy Place, W.C.2. 


I.E.E.—Discussion on “ Are 
at 5.30 at 


12th. LE.E. & J.E.R.E.—Discussion 
n “ The new H.N.C.” at 5.30 at Savoy 
Place, W.C.2. 


13th. IL.E.E.— Electricity and nerves ” 
by Prof. A. F. Huxley at 5.30 at Savoy 
Place; WiC:2. 


13th. I.E.R.E.—Symposium on 
“Modern techniques for recording and 
processing seismic signals ” at 10.30 a.m. 
at Birkbeck College, Malet Street, W.C.1. 


13th. Royal Society. of Arts.—“ In- 
ternational space research” by Prof. P. 
Auger, chairman French Committee on 
Space Research, at 6.0 at John Adam 
Street, W.C.2. 


14th. Royal Society.—“ Inventive 
technology: the search for better elec- 


tric machines” by F. C. Williams at - 


4.30 at Burlington House, W.1. 


16th. R.S.G.B.—Tenth international 
v.h.f./u.h.f. convention at Kingsley 
Hotel, Bloomsbury Way, W.C.1. 


21st. I.E.R.E.—“ The | plumbicon 


tube” by E. F. de Haan and S, L. Tan . 


at 6.0 at the London School of Hygiene 
and Tropical Medicine, Keppel Street, 
W.C.1. 


25th. I.E.E.—‘‘ Results of the Ex- 
traordinary Administrative Radio Confer- 
ence, Geneva, October-November 1963 ” 
by Capt. C. F. Booth at 5.30 at Savoy 
Place, W.C.2. 


26th. I.E.R.E—The Fifth Clerk 
Maxwell Memorial Lecture by Sir W. 
Gordon Radley at 6.0 at the London 
School of Hygiene and Tropical AE 
cine, Keppel Street, W.C.1. 


‘27th. J.E.E.—‘‘ The development of 
secondary surveillance radar for air 
traffic control” by D. G. Terrington at 
5.30 at Savoy Place, W.C.2. 
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BIRMINGHAM 

20th. Television Society.—“Tele- . 
vision in Kenya” by K. Bowen-Bravery 
at 7.0 at the College of Advanced Tech- 
nology, Gosta Green. 


EASTBOURNE 
12th-14th. Institute of Navigation. — 


International convention on “ The safety 


and reliability of sea and air transport: — 
a navigational survey” at the Confer. 
ence Hall. 


LIVERPOOL 

20th. JI.E.R.E.—“ Video telephones ” 
by H. A. Mumford at 7.30 at the Walker: 
Art Gallery. 


MANCHESTER 
12th. J.E.E.—Annual general meet- — 
ing of the North-Western Centre at 6.15 
followed by “Computers in control of — 
processes—the coming revolution in 
industry”. by Dr. D. N. Truscott at — 
the Renold Building, co of Science — 
and Technology. : 


SHEFFIELD 

20th. I.E.E.—Annual general meet- © 
ing of the Sheffield Sub-Centre at 6.30 — 
followed by “Electronic data process- — 
ing” by C. W. Mortby at the Univer-— * 
sity. 


STAFFORD . 
25th. I.E.E.—‘ Mathematics as an 
educational discipline for the profes-— 
sional engineer” by P. L. Taylor at 7.0 ¢ 
at College ’of Advanced Technology. 


STOKE-ON-TRENT 

13th. Inst. Phys. & Phys. Soc—~ 
fs Colour standards and their measure-— 
ments ” by Prof. W. D. Wright at 6.30 
at North Staffordshire College of Techs 
nology. 4 


OVERSEAS aa 
Ath-6th. U.S. Army Electronics R. 
& D. Labs.—Frequency Control Sym- 
posium in Atlantic City, N.J 4 U-SiAcw 


Sth-7th. Electronic Industries Assoc. — 
& LE.E.E.-Electronic Components Con- 
ference in Washington, D.C., U.S.A. i 

11th-13th. J.E.E.E.—Aerospace Elec- — 
tronics Conference in Dayton, mir 4 
US.A. = 

12th-16th. C.O.S.P.A.R. ae 
tional Space Science Symposium in : 
Florence, Italy (organized by the Inter- © 
national Committee on Space Research). _ 


19th-21st. L.E.E.E, — Midowrell R 
Theory & Techniques Symposium at” : 
Long Island, N.Y., U.S.A. 


THIS MONTH'S EXHIBITIONS — 


LONDON al: 

May 5-15 Earls Court — 
Mechanical Handling : 
(Mechanical Handling, Dorset | 
House, Stamford Street, S.E.1.) 

May 25-30 Olympia 
Instruments, Electronics & Automa- ih 
tion (1.E.A.) 
(Industrial Exhibtions, 9 Argyll — 


Street, W.1) 


Pe nes 
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. SYMPOSIUM ON 
ELECTRONICS IN THE 
AUTOMOBILE INDUSTRY 


MANY interesting electronic appli- 
cations to the automobile industry 
were discussed during the sym- 
posium of this title held recently at 
Birmingham University and organ- 
ized jointly by the Institution of 
Electrical Engineers (South Mid- 
land Centre, Electronics Section) and 
the Institution of Electronic and 
Radio Engineers (West Midland 
Section). In all, some 11 papers 
were presented and the day ended 
with a braims trust session. ‘The 
terms of reference for the symposium 
-Were, in fact, outlined in the first 
paper, presented by C. G. Giles of 
the Road Research Laboratories. 
Papers followed on the use of elec- 
tronics in the design and produc- 
tion of motor cars and on electronic 
systems used in automobiles. 

When it is realized that some 
45,000 ignitiom coils are produced 
weekly by one of the U.K. leading 
manufacturers and that each coil is 
subjected to a test then automatic 
testing facilities must be invaluable. 
One automatic system described in- 
volved resonating the coil primary 
in a circuit that ensures constant 
voltage oscillations across the coil. 
The voltage and current were then 
used as the twe inputs to a Hall 
multiplier, The dic. level of the 
Hall voltage appearing at the output 
terminals is propertional to the in- 
phase components of its two inputs 
and is a measure of power dissi- 
pated in the coil.. The multiplier 
output voltage, being small, is am- 
plified via a chopper-stabilized am- 
plifier. The cemplete test, carried 
- out by the test equipment once every 
three seconds, consists of the display 
of the measurement of the power 
dissipated in the coil, the display of 
the value of the voltage generated 
across the coil primary, the operation 
of “reject” or “accept” relays and 
a self-check (against a standard coil). 
Rejected and accepted coils are 
channelled inte their respective re- 
ceptacles, 

It would appear that in the field 
of production testing more attention 
is being paid to surface finish. A 
New instrumert employs a diamond 
Stylus which is driven on the surface 
around a circular path of 0.25cm 
radius. The voltages produced by 
surface undulations are amplified, 
rectified and integrated to produce 
an average reading on a meter. The 
circular path eliminates the neces- 
sity of lining the instrument up with 
the grain of the surface. 

The last two papers were devoted 
exclusively to traffic control. In the 
field of noise measurement, difficul- 
ties are encountered in choosing test 
sites since the noise field emitted is 
influenced by reflecting objects and 
absorbent surfaces. 
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“PREE GRID? 


From “‘ Cathode Ray” 


Though Wireless World readers 
might normally find it hard to believe 
I could be at a loss for words, they 
will I am sure readily understand the 
difficulty in expressing my feeling at 
the news that there will be no more 
“Unbiased”? comments. Although 
normally placed last in the issue, they 
were usually the first I read,,and per- 
haps the only feature I never allowed 
‘to go unread. “Free Grid’s” char- 
acteristic vein of fantasy was mingled 
with the devastating common sense 
of the child who asks questions of the 
pundits. And many of his early fan- 
tasies have turned out to be pro- 
phecies. 

_ With his ecclesiastical background, 
“Free Grid” would have under- 
stood my. saying that he kept the best 
wine to the last. His final contribu- 
tion is one of the wittiest of all. And 
to me, especially, it has a bitter-sweet 
flavour being the best example of 
his personal repartee. I value not only 
his direct compliment, but also the 
compliment implied in his criticism, 
for clearly he expected me to be 
quantitatively accurate even in what 
he correctly described as a trivial 
matter. The figure referred to was 
quite immaterial to the argument and 
was only quoted at all to indicate the 
order of magnitude as a contrast to 
the unimaginably small fraction of a 
second in electronic precession. But 
I am grateful for this posthumous 
reminder never to rely on memory. 

I am grateful too for his weight of 
classical authority on the side of my 
forlorn voice in condemning the 
practice, confined to electronic Eng- 
lish, of treating “data” as singular. 

Even in his criticisms, “Free 
Grid” was always good-natured, 
never unkind, and always ready to 
admit it if he found himself in the 
wrong. In these days when unpre- 
cedented efforts are made to amuse, 
real wit is still rare. “‘ Free Grid” 
had it. : 


oO 


From W. Grant 

I shall miss “ Free Grid.” He was 
a master of the slow and telling 
“squeg”” when pricking pompous 
balloons, and a prompter of, “ Find 
out yourself.” 
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From E. Aisberg, Director “Toute 
DP électronique” ( formerly “Toute la 
Radio’) 

Jai Vimpression d’avoir ainsi 
perdu un vieil ami personnel, ami 
que je retrouvais tous les mois avec 
plaisir depuis 1930 et qui personni- 
fiait pour moi cet humour anglais 
que j’apprécie tant et qui n’a jamais 
déserté les pages de Wireless World. 


a 


From W. $. Baker, Technical 
Editor, The Marconi Company. 


In common, I am sure, with all 
your readers, I was much dismayed 
to hear of the death of “ Free Grid,” 
whose page has been a constant de- 
light to me since those far-off days 
when W.W. was fourpence a copy. 

To us he was not just a contribu- 
tor but an ageless institution. One 
might just as well think of Salisbury 
Plain without Stonehenge as W.W. 
without “Free Grid.” Now he has 
gone and we shall sorely miss his 
inimitable blend of wit, erudition and 
balloon-puncturing. 


ie 


From Robert Briggs-Bury 


As. a subscriber to Wireless 
World for 45 years without a break, 
I should like to pay a sincere tribute 
to the late Norman Preston Vincer- 
Minter, who for three-quarters of 
that. period contributed regularly 
under the familiar nom-de-plume of 
“Free Grid.” JI am sure that many 
other readers of long standing will 
wish to be associated with this. 

Always eminently readable, never 
straining for effect or a bore, he gave 
many of us a great deal of pleasure 
and amusement, often interlaced 
with pieces of unusual and interest- 
ing information. I had the pleasure 
of exchanging several letters with 
him over the years, and though he 
chose always to remain firmly behind 
his veil of anonymity, he was a 
charming and rewarding correspon- 
dent. He had an unusual flair in-his 
particular métier, and I for one shall 
remember him with ak ations and 
affection. 


“On this page, to which many of our readers have been accustomed 
to turn first on reading each fresh issue, we print this month a 
selection from many tributes we have received to ‘‘Free Grid”’ (N. P. 
Vincer-Minter) whose death we recorded on page 184 of the pase 


From N. G. H. Browning 
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There are some who maintain 
that even a morsel of lighthearted _ 
badinage is out of place in a digni- 
fied, technical journal like Wireless 
World. But the inconsequential — 
soufflé has its rightful place at any — 
repast and, after all, as W. H. Davies © 
asks: “What is this life if, full of — 
care, we have no time to stand and — 
stare?’ 

Wireless World will not be quite 
the same without him, and I know © 
that many of us are saddened to — 
realize he will no longer be with us © 
o I may quote his very last words) 

“put his foot in it again.” 


ey 
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7 
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Most of your readers will be 
unable to remember a time when 
they were not entertained by the ~ 
gentle satire and puckish humour of © 
the late “Free Grid” and it E 


eet... 


typical of him to introduce us in 
his last contribution to such a whim- 
sical idea as “ South Bank Science.” — 
Now that we have been deprived ~ 
of such an old friend, may I sugecee * 
that some of his outstanding para-~ 
graphs, illustrated by one or two of — 
the incomparable sketches of yester- : 
year, be published as a tribute to his — 
memory. 2 ‘ 


= 


From W. H. Farvis 


I have been a regular reader of 
Wireless World since the old days of 
its appearance as a weekly at 3d or 
4d, if I remember correctly. E) 

During the whole of this time — 
“Free Grid” has been a constant — 
joy. His debunking of all forms of © 
pomposity and his unfailing accuracy — 
have always pleased me. His clever 
tilts at manufacturers and their ap- © 
parent lack of appreciation of our — 
requirements will be remembered for 
a long time. 

It is sad when we lose our friends. — 
First we lose the contributions of 
“Diallist.” And now irrevocably, — 
“Free Grid.” Wireless World can — 
never be the same again. Requiescat — 
in Pace. 
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NOW... 


another milestone 


in audio 
engineering 
BY 


STEREO 30 


fltaandtutsetl \NTEGRATED AMPLIFIER 


Dimensions: |3ins. x 4dins. x Yins. deep. Weight: I4lbs. Price £49 10s 0d. 


- - superb styling, faultless performance and a breakthrough 
in price and reliability by LEAK . . . the First Name in High Fidelity 


Reprinted from ‘‘ WIRELESS WORLD ”’ Editorial May 1963 ‘‘. . . Last autumn, during his presidential 
address to the British Sound Recording Association, H. J. Leak demonstrated a prototype high-quality 
|transistor amplifier which gave results indistinguishable from those of -his valve amplifiers . . .”’ 
“ People sometimes ask why there is any necessity to change to transistors. The elimination of the 
output transformer is, in our view, sufficient reason now that solutions of the problem of linearity in 
the response of the rest of the transistor circuit have been found. As additional bonuses we get smaller 
size, cooler running and the prospect of longer life.’’ 


& Compared with its equivalent valve amplifier the ‘‘Stereo 30” gives results which 
_ are indistinguishable and it offers these important advantages: 


@ It is 48% of the weight. @ It has greater reliability (estimated to be 500% better) 
@ It is 43% of the size. because the heat rise within the case is negligible (12°F) 
@ It is 89% of the price. and because the maximum voltage is less than 50. 


How can the valve possibly survive in view of the above comparisons? 


Write now for fully illustrated brochure. 


LEAK H. J. LEAK & CO., LTD. 
BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3. 
Telephone: SHEpherds Bush 1173 Telegrams: Sinusoidal Ealux, London 
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SINCLAIR 


ACTUAL SIZE 


There has never heen anything before like the Sinclair Micro-6 


THE 
WORLD'S 
SMALLEST 
RADIO... 


A.G.C. 
i 2nd R. 10 
pee Detector 


3rd A.F. 
Amp. 


SIX STAGE POWER AND SELECTIVITY 


The Micro-6 uses Micro-Alloy Transistors in 

completely new circuit as follows:—Two stages of 
R.F. amplification are followed by an efficient 
double-diode detector which drives a high-gain 
3-stage A.F. amplifier. Powerful A.G.C. applied 
to the first R.F. stage ensures fade-free reception 
from the most distant stations tuned in. Every- 
thing including ferrite rod aerial and batteries is 
contained within the elegant tiny case. 


i 


Professional experts and advanced amateurs are finding as much a 
beginners that this remarkable set is bringing quite a new approach bot! 
to set building and to listening. Technically, its design and circuitry ar 
outstandingly good, yet it has been so thoughtfully presented that anyon 
can build the Micro-6 with assured success at once. VWVhen built, you wil 
find it a constant companion everywhere, giving good reception under thi 
most difficult conditions, indoors and out, in car, bus, train—anywhere 
The Micro-6 tunes over the entire medium wave-band, with bandsprea 
at the high frequency end to give better separation of Continental stations 
Listening is by means of the lightweight high-quality earpiece provided 
which switches the set on when plugged in. Measuring only 1%” x I 
x 4”, the Micro-6 weighs less than an =z :. 
ounce complete with self-contained ferrite 
rod aerial and two mercury cell batteries. 


COMPLETE IN 


CASE WITH TWO wr TN 

BATTERIES e% : 

WEIGHS LESS Ar A : 
SS a3, : 

THAN ONE ioe Ao 

OUNCE ! 


% 

4 | y CHASSIS ~ 
NA IEW — ACTUAL 
SIZE 


BUILD IT IN AN EVENING 


¢ 


Although the Sinclair Micro-6 has been designed to 
standards of compactness never before thought possible, 
building is’ simple and straightforward when the meticu- 
lously detailed instructions are followed. All parts 
including MAT transistors, diodes, printed circuit board, 
lightweight earpiece, case and dial, and well-printed 


instructions come to 


MALLORY MERCURY CELL, Type ZM.312, I/II ead 
There is enough space to accommodate two Mercury Cells in the Micro-€ 
which will give it maximum performance. ; 


SINCLAIR MIGRO-6 


A WORLD-BEATING BRITISH DESIGN FROM - 
SINCLAIR RADIONICS LTD., 69 HISTON ROAD, CAMBRIDGE 
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MICRO-DESIGNS 
SINCLAIR 


TR 


ACTUAL SIZE 


A NEW POWER AMPLIFIER TO 


MATCH THE MICRO-6 


¥ 


The TR.750 is a high-quality power amplifier contained within extremely compact dimen- 
sions (2in. x 2in. x 4in.) having sufficient output to drive a full-size loudspeaker with 
more than enough volume for normal domestic requirements. It includes combined 
finger-tip operated volume control with on-off switch, and is easily mounted in whichever 3 
way is most convenient. Together with the Micro-6, it makes a thoroughly efficient car 
radio or portable loudspeaker set. The TR.750 will be found ideal also when used as an 
‘amplifier for record players, hi-fi installations, intercom systems, baby alarms, and 
many other applications. 


Performance characteristics are brilliant—2 watt transformerless output with frequency 
response within + IdB from 30 to 20,000 c/s—hi-fi by any standards ! Input—l0mV into 2K 


ohms for 750 milliwatts output into any standard 24 to 35 ohms loudspeaker. Operating 
requirements from 9 to 12 volts. 


With the new 
Sinclair “ Magnagain ”’ 
Power Transistor 


Full building instructions are sup- 
plied with parts for the TR.750, 
which includes latest tybe Micro- 
Alloy driver and our important new 
**Magnagain’’ output transistor, 
micro-miniature components in- 
cluding volume control and on-off 
switch, printed circuit board and 
input plug for connecting to 


] 39/6 


@ OTHER OUTSTANDING SINCLAIR CONSTRUCTOR DESIGNS 


SINCLAIR MICRO-AMPLIFIER 


SLIMLINE 


highly efficient and 
economical way to 
‘trace faults. © Two 
Micro-Alloy Tran- 
sistors (MATs) are 
" used. Generates and 
injects a signal at a 
frequency from 
1 ke/s to 30 Me/s. 
1gin. x 1;Sin. x fin. 
plus probe. With 
building and oper- 
. ating instructions. 


a lelectra 


SMALLEST AND 
MOST EFFICIENT 


Parts come to 
total cost of 


27/6 


Ready built & tested 
32/6 


An ideal broadband R.F. Amplifier. 
Frequency response from 30 to 50,000 c/s. 
+ 1dB, power gain 60 dB (1,000,000 
times). Also makes a sub-miniature hi-fi 
amplifier with an output suitable for any 
earpiece or even loudspeaker and is an 
invaluable tool in the hands of the keen 
experimenter. 

With MATS, micro-miniature quality 
components, printed circuit board, printed 
circuit, and instructions for building and 
using with pick-ups, micro-radio 


receivers and tranemiiters, 28/6 
microphones, etc, Parts come to 


takes standard PP.5 
battery. Tunes 
over the whole 
medium wave band 
with great power 
and selectivity and 
is exceptionally easy 
to build. With 
MAT _ transistors, 
lightweight ear- 
piece, royal blue 
and gold case, and 
easy to follow in- 
structions. Par- 
ticularly useful for 
newcomers to tran- 
sistor building. 
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All parts ine. case 
and earpiece come to 


49/6 


MICRO re LA (As SMALLER MICRO -RECEIVER Ready built and tested 45/- 
INJ ECTOR <& pel THAN A Micro Recelver. UNIQUE 
Provides a simple, i | = 3d, PIECE iain. Fgh SI N CLAI R 


GUARANTEE 


If you are not completely 
satisfied with your purchase 
(we are confident that you will 
be delighted) your full pur- 
chase price will be refunded 
instantly and without question. 
FULL SERVICE 
FACILITIES 
AVAILABLE FOR 
SINCLAIR 


CUSTOMERS 


If you do not wish to cut the coupon from this page, please mention “ Wireless World, May,’ when ordering. 


Please send items detailed below:— £ Ss 
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; 


ero which I enclose CASH/CHEQUE/MONEY ORDER 


TOTAL £ 


NAME 


ADDRESS 


To SINCLAIR RADIONICS LTD., 69 HISTON ROAD, CAMBRIDGE ! 
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RADFORD 


AUDIO LABORATORY 
INSTRUMENTS 


LOW DISTORTION 
OSCILLATOR 


Basically an instrument of 
high stability, providing 
very pure sine waves dir- 
ectly without the use of 
filters in the range 5 c/s to 
250 Ke/s. 

The instrument is valve 

operated for sine wave 

generation, but semicon- 

ductors are used in a sine/ 

square network to provide 

clean square waves from 

5 c/s to 250 Ke/s. An 

accurate step attenuator (100 dB in 10 dB steps) is incorporated together 

with a 0-10 dB continuously variable attenuator which may be directly 

monitared on the built-in valve millivoltmeter. The millivoltmeter is a 

4-stage feedback type with a very linear volt scale. It may be used for 

external measurement with a full scale deflection of 100 mV to 300 V. 

(8 ranges) with better than 0.5 dB accuracy over the range of the oscil- 

lator. ‘The inherent distortion of the sine generator is lower than that 

of any other known instrument. 

SPECIFICATION 

Mains input: 110-140 v., 210-250 v., 50/60 c/s. 

Output: 10 volts max. into 600 ohms. 

Frequency range: Sine waves and square waves 5 c/s-250 Ke/s. 

Sine wave distortion: 0.006%, 200 c/s- 20 Kce/s.; increasing to 0.015% 
at 10 c/s. and 100 Ke/s. 

Specification of included valve-millivoltmeter 

Input resistance: 1 Megohm. 

Sensitivity: 100 mV-300 V. f.s.d. (8 ranges). 

Response: -+-0.25 dB, 5 c/s-1 Mc/s. 

Price: £95. 


Leaflets outlining the principles of design, with exact details and complete specification, are available on request. 


RADFORD ELECTRONICS ETD. 


Ashton Vale Estate * Bristol, 
England. Tel: 6627204 
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DISTORTION 
MEASURING SET 


An instrument capable of 
measuring total harmonic 
distortion speedily, accur- 
ately, and directly on a 
calibrated meter scale with- 
out calculations or the use 
of ancillary balancing or 
rejection circuits. It is 
capable of reading a lower 
distortion level than any { 
other known instrument or combination of instruments. It is i | 
semiconductor operated, and is energised from an included 9 v. batt 


SPECIFICATION 

Frequency range: 20 c/s—20 Kc/s (6 ranges). 

Distortion range: 0.01°%-100% f.s.d. (9 ranges). 

Sensitivity: 100 mV-100 V. (0.01% and 0.03% f.s.d. ranges operat 
above 1 volt inputs). 4 

Meter: Square law r.m.s. reading. 

Input resistance: 200K ohms. 

High pass filter 3 dB down at 500 c/s; 30 dB down at 50 c/s. 

Harmonic response: +1 dB 2nd harmonic to 250 Ke/s. 

Prices£75- 


‘ 
3 
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*Design & Development Service 


P. G. Day (Electronics) Ltd. offer a 
complete professional service for the 
design and development of large or 
small projects in the fields of 


Electronics & Ultrasonics 


Our own extensive resources are 
backed and supplemented by those 
of the Kerry Goup of Manufacturing 
Companies. 


*Please consult us without obligation 
DESIGN e DEVELOPMENT e “PRODUCTION 


TECHNICAL SALES DIVISION: 
Warton Road, Stratford, London, E.15 


LABORATORY & WORKS: 
Wilbury Way, Hitchin, Herts _ 


(ELECTRONICS) 


A Kerry Gia COMPANY 


STAND No. NI60 ; 
INSTRUMENT ELECTRONICS AUTOMATION EXHIBITION 
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NEWPORT INSTRUMENT. 
wind YOUR cores faster— 
at less cost! 

Save yourself time and money: let Newport 
Instruments take the job of ferrite-winding off y 
hands. Our large, modern factory is geared for 
efficient winding of every type of core—to your 
own design or ours—large quantity or small. Let 


give you a quotation. We think you'll be impressed 


W) NEWPORT (1) : a 
INSTRUMENTS ‘i ee 


NEWPORT INSTRUMENTS (Scientific & Mobile) L 
NEWPORT PAGNELL, BUCKS. Tel: 401/2 
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MINISTRY OF AVIATION APPROVED INSPECTION. 


TRANSFORMERS 


STANDARD RANGE OR TO YOUR DESIGN 
TOROIDAL —‘C’ CORE — PULSE — MATRIX 


CHASSIS — CABINETS & PRECISION. METALWORK 
ELECTRONIC ASSEMBLY 


HOWELLS RADIO LTD. 


MULBERRY STREET, MANCHESTER, 15 
MOSS SIDE 2000-2434 
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Tested and proven 
Miniature and 
Sub Miniature 
Indicator Bulbs 


Catalogue: 


Vitality Bulbs Ltd. 
Neville Place, 
_ Wood Green, N.22. 
Bowes Park 0016 
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WORLD 


20 DRAWERS 
132 Compartments 
£3.3.3 


transparent 


Model AB/1 


It’s easy to find small components 


in an original Ege cabinet 


® You can see at a glance what you want 

® 6 drawer sizes with movable dividers 

@ Stout steel frame will carry heavy loads 

@ Hang them up, or stack them in units 

e Range of 25 different space-saving cabinets 


FOR MODERN AND EFFICIENT STORAGE OF SMALLITEMS 


GED 
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TECHNICALLY TRAINED by 


| E c S| IN RADIO, TELEVISION AND 


ELECTRONIC ENGINEERING 


Opportunities in Radio Engineering and allied professions await 
the |CS trained man. | C S Courses open a new world to the 
keen student. 
RADIO AND TELEVISION ENGINEERING 
RADIO AND TV SERVICING 
ELECTRONICS, COMPUTERS & 
DATA PROCESSING, etc. 


1 CS Courses give very real help to the man setting up his own 
business or engaged on the technical side of the radio industry, 
Examination Courses for:—British Institution of Radio Engineers, 
City & Guilds TELECOMMUNICATION TECHNICIANS, C. & G, 
Radio & TV Servicing (R.T.E.B.), and P.M.G. Certificates in Radio, 
Telegraphy, C. & G. Radio Amateurs. 

NEW PRACTICAL-RADIO COURSES 

Build your own 5-valve superhet radio receiver, Signal Generator, 
High quality Multitester and Transistor Portable. 

FILL IN AND POST THIS COUPON TODAY 

It brings the FREE ICS Prospectus containing full particulars 
of | C S Courses in Radio, Television and Electronics. 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES. 


Write today for free i/lustrated leaflet 
LTD Bath House, 57/58 Holborn Viaduct 
London, E.C.1. Tel: City 3410 


International Correspondence Schools | 


INTERNATIONAL (Dept. 222), Intertext ‘House, Parkgate | 

| Road, London, S.W.11. | 

CORRESPONDENCE NAME riya odce ch tie nen | 
SCHOOLS | ADDRESSS) 2.0.4, Chick Paanats I 

Block Capitals Plecse | 


...A WHOLE WORLD | 
of RNOWCEDGE | fort: fey a al 
the KEEN: STUDENT J2(0 eas sia | 
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FERRANTI 
VOLTMETERS 
N5. 
0-300 volts, 25- 
100 c/s. Moving 
iron. 6in. scale. 
Fl. mtd:  Her- 
metically sealed, 
grade IN. Made 
1955. BRAND 
NEW. Boxed 
79/6. Post 4/-. 


eae 
INDUSTRIAL METER. Iron clad. 0 to 
300 v. A.C. 50 cycles. Moving iron, 6in. 
scale Fl. mtg. BRAND NEW. 59/6. P. 4/-. 


MILLIAMMETERS : 

Panel meter 0-! milliamp. Flush mounting 
circular. Barrel diameter 24in., outside 
diameter 34in. Dials are scaled 0-100. 
Resistance is 75 ohms. Fe & NFe. BRAND 
NEW, 25/-. P. & P. I/-. 

Meter Rectifiers (S.E.I.). | mA. 8/6. 
Westinghouse 5 mA. 7/6. 


MICROAMMETERS 
R.C.A. 0-500 microamps. 2zin. circular 
flush panel mounting. Dials are engraved 
0-15, 0-600 volts. As used in the Ameri- 
can version of the No. 19 set. 15/-. 


AR-88 SPARES 
Escutcheons (Windows). 8/6. 
Knobs. Medium size. Set of 8. 15/-. 
Block Condenser (3 x 4 mfd.). 15/-. 
DS 


CONSTANT VOLTAGE TRANS- 
FORMERS. Input 190 to 260 volts. 
50 c.p.s. Output 115 volts at2 kVA. A 
pair of these will give a constant output of 
230 volts at 4 kVA. Price £15 each, plus £1 
carriage. Two for £30. Carriage paid. 


HEAVY DUTY BLOWERS 
For 200-250 v. A.C./D.C. mains, 300 watts. 
With [4 inch diam twin “Vv” shape 
outlets. 2 lengths of hose. 4 spare 
filters and brushes. Suitable for in- 
dustrial use, forges, etc. Brand new. 
£4/19/6. Carr. 10/6. 


E.M.I. MEASURING OSCILLOSCOPE 
TYPE WM2 
An accurate modern 5in. mains operated 
’scope for the examination of waveforms 
up to 12 Mc/s. Includes such features as 
*“X’? expansion, continuous 63a alae 
aluminised screen, etc. Scarcely used 
condition complete with instruction manual. 
Fully guaranteed, £65. 


COSSOR DOUBLE BEAM 
OSCILLOSCOPE TYPE 1035 — 

A modern oscilloscope in good working 
order. Fully guaranteed. £37/10/-. 
Carr. 30/-. 4 

SPARE TUBES for this ’scope. Type 
39D. BRAND NEW. 59/6. P. & P. 4/6. 
_ 


LAVOIE LABORATORIES TS-127/U 
WAVEMETER : 
An American made wavemeter covering 
375 to 725 Mc/s. Individually calibrated 
charts. Resonance is indicated on a 3in. 
square 0 to 200 microammeter. Yin. x 
lin. x Zin., wt. 17 lbs. A beautiful job in 
new condition. £3/19/6. Carr. 7/6. 


MARCONI SIGNAL GENERATOR 
TF-517. Three ranges. 18 to 58 Mc/s in 
2 individually calibrated ranges and 160 to 
300 Mc/s. by indirectly calibrated dial. 
A.C. mains operation. AS NEW 
CONDITION in original transit cases 
adda instruction book. £7/10/-. Carr. £1. 


STANDARD TRANSFORMERS 
Vacuum impregnated, interleaved, E.S. 
screen, universal mounting. Size 4 x 34 x 
2tin. AtL BRAND NEW. 18/6 each. 
Post 2/6. 

Type I. 250-0-250 v. 80 mia., 6.3 v. 3 a. 
tapped at 4 v. 4a., 6.3 v. | a., tapped at 
4yv.and 5v.2a. 

Type 2. As above but 350-0-350 v. 
80 m/a. 
Type 3. 30 v. 2 a., tapped at 12, 15, 
20 and 24 v. to give 3-4-5-6-8-9-10 v., etc. 
Type 5. 0-6-9-15 vy. 4 a. Ideal for 
chargers. 


WIRELESS WORLD 


SPECTRUM ANALYSER 


TYPE TSX-4SE. (3 centimetre) 


Made by M.I.T. Radiation Laboratories. Combined receiver 
and indicator for the visual display of the spectra of pulsed 
oscillators in the frequency range 8,630 to 9,550 Mc/s. Self- 
contained reaction type cavity wavemeter. Receiver band- 
width 50 Kc/s. Can be used for tuning receiver local oscil- 
lators, adjusting defective R.F. components, measuring large 
standing wave ratios and the ‘‘Q’”’ of resonant cavities. 
Supplied in first class guaranteed condition, with manual, £135. 


LOUD-HAILER EQUIPMENT 

IDEAL FOR CROWD CONTROL, FACTORIES, FETES, ETC. CON- 
SISTS OF 4 SPEAKER UNITS AND CONTROL UNIT. COMPLETE 
WITH MICROPHONE, HEADPHONES AND SPARES. OPERATES 
FROM 12 VOLTS (D.C. OR 6 VOLTS A.C. WITH SLIGHTLY REDUCED 
OUTPUT) CONSUMING ONLY 3 AMPS. OUTPUT POWER 8 WATTS. 
ALL TESTED WORKING, BUT SLIGHTLY SOILED. A GENUINE 
BARGAIN. £4/19/6, CARRIAGE 25/6. 


L, C & R BRIDGES 
Capacity 5 pfd. to 50 mfd. 


Resistance 5 ohms ‘to 
50 Megohms. Inductance can be measured against external 
standard. Balance is indicated on a meter which can be 
used as a valve voltmeter from 0.1 to 15 v. Leakage test 
and Power Factor scale. A.C. mains operation. | Tested 
and guaranteed and in superlative condition. £9/10/-, plus 


AVO. 


5/- P. & P. 


AR-88 SPARE VALVES. Complete set of BRAND NEW 
individually boxed original valves (14). £2/10/-. P. & P. 2/6. 
AR-88 VIBRATOR PACKS. For 6 y. operation. _Com- 
plete with vibrator and OZ4 rectifier. BRAND NEW 
in original cartons. 17/6. P. & P. 2/6. 
| 
MAGNETIC COUNTERS (Ex-G.P.O.). 4 figures to 9,999- 
Coils 500Q for 24 v. operation. Tested. (No reset.) 5/- each. 
P. & P. 1/6. SPECIAL OFFER. 10 for 30/-. P. & P. 5/-. 


RELAYS G.E.C. MINIATURE SEALED 
M-1095. 670 2M 2B H/D Wire Ends 
M-1099. 670Q 2M H/D Wire Ends 


M-1052. 5,000 2/CO. Plat. Wire Ends 
M-1493. 670Q 4/CO. Plat 
ALL BRAND NEW and BOXED. 


UNISELECTORS 
25 positions, 8 bank double wipers, 50 volt operation. 
Ex-equipment and tested. 45/-.. Post 2/6. 


oa idenenemsenneeeiademsmmmmmmmmnmememeeenmneteme aed 


ELECTRONIC FREQUENCY CONVERTER CV-253/ 
ALR. Ex U.S.A. equipment of recent design (1956). Covers 
38 to 1,000 Mc/s. in four switched bands as follows: 38 to 130, 
130 to 300, 300 to 550 and 550 to 1,000 Mc/s. Can be directly 
used with the APR-4 search receiver or, if a power supply 
is provided, into any 30 Mc/s. receiver or !F strip. Directly 
equivalent to all three tuning heads as used in the APR-4. 
BRAND NEW. £45. 


PCR COMMUNICATION RECEIVERS 


All sets are in PERFECT WORKING- ORDER and give 
very fine results on short waves. PCR-2 £5/19/6, PCR-3 
£8/8/-. CARRIAGE (any type), 10/6. S.A.E. for details. 
POWER SUPPLIES. The above receivers require 250 
volts HT and 12 volts LT. We will supply any of the above 
receivers fitted with a BRAND NEW INTERNAL 
POWER SUPPLY for £2 extra. Fully guaranteed ready 
for use on A.C. mains. : 


STANDARD SIGNAL GENERATOR £16/10/- 
MARCONI TF-144G/4 Carr. 30/- 
Complete and in apparently very good condition but sold as 
received from the Air Ministry, i.e., untested and less leads. 
Technical manual and circuit supplied. We assure potential 
customers that ‘‘ untested ’’ does NOT mean ‘“* beyond 
economical repair ’’ but are willing to supply GUARANTEED 
WORKING instruments complete with leads, etc., for £25. 


HEATHKIT & JASON AGENTS 
SSN Tn a aaa 


CHARLES BRITAIN (Radio) LTD. 


UPPER SAINT MARTIN’S. LANE 
LONDON W.C.2. 
Near Leicester Sq. Station. (Opposite Thorn House) 
Shop hours: 9-6 p.m. (9-1 p.m. Thursdays). Open all day Saturday 
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MARCONI TF987/1 NOISE GENE- 
RATORS. DETERMINE NOISE FACTOR 
of A.M. & F.M. receivers. A.C. mains 
operation. Stabilised H.T. AS NEW. 
Tested, £15, carr. 7/6. SLIGHTLY USED 
(but tested), £8/19/6, carr. 7/6. 


MICRO-WAVE EQUIPMENT — 
TS-148/UP (AN/UPM-33) AMERICAN 
SPECTRUM ANALYSER. Checks 
frequency of TR and TB cells, signal gen- 
erators, local oscillators and magnetrons. 
Measures pulse width, RF spectrum width 
and ‘‘Q’”’ ot resonant cavities. Frequency 
range 8,500 to 9,600 Mc/s. Internal power 
supply for 115 volts 50 c/s. In first-class 
condition. £100. 5 


Mc/s. 


reading attenuator. 

tion. Pulse and sine wave modulation} 
(variable pulse width). Original price} 
£375. As new. £120. 


RADIATION METERS am 
Portable dose rate meter containing 
modern type rectangular 50 micro-amp 
meter CVX 494, electrometer valves, etc. 
BRAND NEW. In canvas carrying case. 
£3/19/6. Post 4/-. : Bd 


GAUSS METERS 


American type TS-I5/AP. Made by 
Marion Electric for M.I.T. Radiation Lag. 
AS NEW. £7/10/-. y W 


TS-175 HERETODYNE FREQUENCY 

METER wt 
A high frequency version of the well-known 
BC-221. Accuracy 0.05%. Frequency range 
80 to 1,000 Mc/s. As new condition with 
original calibration book. Tested and 
guaranteed. £75. ae 


LM-14 HETERODYNE : 

FREQUENCY METER es) 
Naval version of the BC-221. 125 Ke/s. to 
20 Mc/s. Undoubtedly superior to the 
BC-221 in construction and performance. 
Requires 12 or 24 v. LT and between 200 
and 475 v. HT (self stabilised). A parti- 
cularly useful feature is variable RF 
coupling and modulation is also available. 
With correct individual calibration books. 
Unused and guaranteed. £25. P. & P. 7/6. 
Separate power unit for A.C. (if re- 
quired). £4/10/-. P. & P. 5/-. fr: 


et] 


SIGNAL GENERATOR CT-53 4 
A precision instrument covering 8.9 to 
15.5 Mc/s. and 20 to 300 Me/s. in six ranges. 
Variable attenuator from IuV to {00 
millivolts. A.C. mains operation. Good 
condition, tested and complete with cali- 
bration chart. £16/10/-. Carr. 10/-. fi 


MOVING COIL PHONES. Fine 
quality Canadian with chamois ear-mu 
and leather-covered headband. With 
lead and jack plug. Noise excluding and 
supremely comfortable. 22/6. Post 1/6. 
HEWLETT PACKARD 205 AG. An 
American audio signal generator of the 
finest quality. Ranges 20 to 200, 200 to 
2,000, and 2,000 to 20,000 c.p.s. Output) 
is 5 watts. Fully variable attenuator 0 to 
110 dB in | dB steps. Output imped- 
ances 50, 200, 500 and 5,000 ohms CT 
ungrounded. Input and output monitor) 
meters. Operation from 110 volts A.C.) 
mains. Electrically perfect but wooden 
cases may be slightly damagea. £30. 
Carr. 30/-. a ae 


HEAVY DUTY L.T. TRANSFOR: 
MERS. (Gresham). Latest type potted, 
oil filled. Pri. 230 v. 50 c/s. Sec. 0-70-75 
80 v. 4 amps. Size 54 x 44 x 6tin. high 
We. 19 Ib. BRAND NEW. 32/6, Carr. 5/- 


MESTEACH AT 
RIVERSDALE 


TECHNICAL COLLEGE, LIVERPOOL ge 


Great Northern Telephone Works 
Automatic Morse equipment was specified 
for the new communications centre at _ 
Riversdale which was recently designed, 
and installed by Kenton Laboratories Ltd. 
of Lewisham. 


The aim is to enable student Merchant 
Navy radio officers to learn telegraphy 
and telephony under realistic conditions. 
Classrooms contain comprehensive desk 
console telegraph/telephone switching 
systems together with standard com- 
munications receivers, Morse training 
equipment and tape recorders. 


The layout allows the instructor either to give 
individual attention or to connect equipment 
to any one group working at its own rate 
of progress. 


GREAT NORTHERN 
TELEGRAPH WORKS 


SYDHAVN’S PLADS, 4. COPENHAGEN. S.V. 
DENMARK 


ONDON OFFICE: 5, ST. HELENS PLACE, E.C.3. 
Telephone: LONdon Wall 4567 


WIRELESS WORLD 
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G.N.T. 
Keyboard Perforator 
Model 51 


G.N.T. 
Line Commutator 
Model 758 


G.N.T. Slow 
Speed Transmitter 
Model 115 


TRIPLETONE HI-Fi MAJOR 
£15.18.9 


12 watts 15 to 20,000 c.p.s. 5 valves A.C. mains 
isolated. I2in. x 5gin. x 6in. high. Built-in 
pre-amp. and mixer. Two inputs and~- volume 
controls. Sensitivity mic. 10 mV.; Gram. 250 mV. 
3 tone controls, Bass, Treble and Middle. 
Auxiliary power supply. 250 v. D.C. 6.3 v. AG. 
Portable carrying case, 30/- extra. 


I BISA DT ae RE GDR SSS SBS LET 
New boxed VALVES 90-day guarantee, 


OZ4 5/- | 6K8G  5/- | EBF8O 9/- | PCF8S2 8/- 
TRS 6/- | 6L6G 8/- | ECH42 Q/- | PCLS82 10/- 
185 6/- | BN7M  5/- | ECH81 9/- | PCL84 10/- 
“1T4 ~<“3/- | 6Q7G 6/- | ECL80 9/- ecer aan 


12K7 5/- | BL84 /- | U22 7/- 
6AT6  6/- | 12K8 14/- | EY51 9/- | UBC41 8/- 

12Q7 5/- | EY86 9/- | UBC81 9Q/- 
6BEG6 5/- | 25Y5G 9/- | EZ40 7/- | UBF80 9Q/- 
6BW6 ‘7/- | 35L6 Q/- | EZ80 ‘7/- | UCH81 9Q/- 
6C4 5/- | 3524 5/- | EZ81  ‘77/- | UCL82 10/- 
6D6 5/- | 954 Q/- | HABC80 UCL83 12/- 
6G6 4/- | DAF96 8/- .~ | UF89 9Q/- 
6H6 8/- | DF96 .8/- | HVR2A 5/- | UL41 9Q/- 
635 5/- | DK96 g/- | KT33C 8/- | UY4l = 7/- 
636 5/- | DL96  S8/- | KI76 g/- | UY85 7/- 


5G EABCS0 8/- | MU14 7/- | UU9 —_—7/- 
63 6/- | gR91 © 4/- | PC97_ ~—«:10/- | VR150/30 

6K6 5/- | EBC41 §g/- | PCC84 8/- 9] 
6K7G 5/- | EBC81 8/- | PCFS80 8/- | W8l  6/- 
wR i Sr tase el SA ae ae SR UE 


NEW ELECTROLYTICS FAMOUS MAKES | 


TUBULAR ) TUBULAR | CAN TYPES 
1/350 v... 2/-|50/350 v... 5/6 8/600 ¢,.......-.. 9/- 
2/350 v... 2/3|100/25  v..- 2/-|16/600 v. ...... 12/- 


4/850 v... 2/3 250/25 v... 2/6 
8/450 v... 2/8|500/12_v... 3/-|16 + 16/500 v... 7/6 
16/450 v. 3/-|1,000/12 v... 3/-|50/450 v......--. 6/6 
32/450 v. 3/9|5,000/6 v... 5/-/382+82/350 v..... = 
25/25 v. 1/9|8+8/450 v. 3/6/82+32/450 v..... 

/50 v. Q/-|8+16/450 v. 3/9/50+50/350 v.....  7/- 
50/25 v. 2/-|16+16/450 vy. 4/3/64+120/850 v... 11/6 
50/50 v. 2/-|82+382/850 v. 4/6| 100 +200/275 v... 12/6 
Sennen e eee eee eee ee een eel 


TINNED COPPER WIRE 16 to 22 s.w.g., ¢ lb. 3/-. 
ENAMEL WIRE 2b. 16 to 22 s.w.g., 2/9, 24 to 30 s.w.g. 3/6. 
32 to 40 s.w.g., 4/6. D.C.C, 28, 34, 36 s.w.eg., 3/6 2 oz. 


CRYSTAL MIKE INSERTS. High output. 
Miniature size, Itin. dia. x jin....... 6/6 
ACOS STICK MIKE 39-1............ 35/- 
T.S.L. DE LUXE STICK MIKE...... 25/- 
TELEPHONE CONTACT MIKE... 10/6 
GUITAR CONTACT MiIKE......... 15/6 


MORSE KEY 4/6; BUZZER 4/6. 
VALVE HOLDERS. EA50 6d. B12A, CRT, 1/3. Eng. and 


Amer. 4, 5, 6 and 7-pin 1/-. Printed circuit B9A, B7G, | 


Int. Oct. 1/-. 

MOULDED Int. Oct. or Mazda Oct. 6d.; B7G, B8A, B8G. 
B9A 9d, B7G with can 1/6. B9A with can 1/9. Ceramic 
EF50, B7G, B9A, Int. Oct. 1/-. B7G, B9A cans, 1/- each. 
Valve base plugs B7G, B9A, Int. Oct. 2/3. 


C.R.T. BOOSTER TRANSFORMERS 


For T.V. Tubes having heater Cathode short circuit 
and for T.V. Tubes with low emission, full instruc- 
tions. Mains input. 

LOW LEAKAGE WINDINGS WITH OPTIONAL 
0%, 25% or 50% BOOST ON SECONDARY. 
2V.OR4V. 0R6.3 V. OR 10.3 V. OR 13.3 V. 10/6 
(State Tube voltage required) ea. 


HEADPHONES, 2,000 ohms 12/-. 4,000 ohms 15/- pair- 
HEADPHONES, moving coil 100 ohms 10/- pair. 
SWITCH Cleaner Fluid, squirt spout, 4/6 tin. 
SPEAKER-FRET. Gold, Green or Maroon Cloth 17 x 25in., 
5/-; 25 x 85in. 10/-. Tygan various colours, 52in. wide from 
10/- ft.; 26in. wide from 5/- ft. Samples 1/-. 
EXPANDED METAL, Gold, 12 x 12in., 6/-. TYGAN 
12 x 12in. 2/-. 


MINIATURE PANEL METERS 
Size Iin. sq. Precision jewelled bearings, 
2% accuracy, silvered dials, fine pointers, 
zero adjustment. 

0-1 mA. 27/6; 0-5mA. 27/6; 0-300 V. 27/6; 
0-50.a 39/6; 0-500ua 32/6. ‘‘S’? meter 35/-. 


CABY MULTIMETER MI 54/- 
0-1,200 V. A.C.-D.C. Ohms 0-100K, etc. 


Meter Rectifiers., 12/6 each. _ 
I m/A., 5 m/A., 10 m/A. 


WIRELESS WORLD 


MAINS TRANSFORMERS 
200/250 AC Post 2/- each 


STANDARD 250-0-250, 80 mA. 6.3 v. 3.5 a., tapped 
4y.4a, Rectifier 6.3 v. La. tapped 5 v. or 4v.2a8. 22/6 
Ditto 350-0-350 2.0... ee cee ee cee eee eee 29/6 
MINIATURE 200 v. 20 mA.,6.3v1la..:.......- 10/6 
MIDGET 220 v. 45 mA., 6.3 v. 24.........---- 15/6 
SMALL, 250-0-250 v. 45 mA., 6.3 v. 2a........- 17/6 
STANDARD 250-0-250 65 mA., 6.3 y. 3.5 a... 17/6 
HEATER TRANS. 6.3 v. 14 a,...----00e005- 716 
Ditto tapped sec. 1.4 v., 2,3, 4,5,6.3v.1li amp. 7/6 
HEATER TRANS. 6.3 v. 4 &....----+--s000- 10/6 
GENERAL PURPOSE LOW VOLTAGE. Outputs 
3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2 a. 22/6 
AUTO TRANS. 150 w., 0, 115 v. 200, 230, 250 v. 22/6 
AUTO TRANS. 500 w. 0, 115, 200, 230, 250 v. 82/6 
MULLARD ‘510°? MAINS TRANS. TO SPEC. 33/6 
300-0-300 120 ma, 6.3 v. CT 4a, 0, 5, 6.3 v. 2a. 


0.P. TRANSFORMERS. Heavy duty 50 mA., 5/6. Small 
pentode, 4/6. Miniature 3V4, etc., 5/9. Multi-ratio 7/6. 
Multi-ratio heavy duty push-pull 10 w., 15/6. 

Goodmans heavy duty 10/20 w. 6K push-pull, 30/-. 
Estone ultra-linear OT/ML 10 w., Spec. for ‘‘ 510°’ 45/-. 
10 w. matching transformer, 3, 7, 15 ohms, 12/6. 
INTERVALVE TRANSFORMERS. 3:1, 5:1, 9/- each. 
L.F. CHOKES 15/10 H., 60/65 mA., 5/-; 10 H., 85 mA., 
10/6; 10 H., 120 mA., 12/6; 10 H. 150 mA., 14/-. 

FULL WAVE BRIDGE CHARGER RECTIFIERS. 2, 6, 
or 12 V. 1} a., 8/9; 2 a. 11/3; 4a. 17/6. 

CHARGER TRANSFORMERS. Tapped input 200/250 v., 
for charging at 2, 6 or 12 v., 13 a., 15/6; 2 a., 17/6; 44., 
22/6. Free charger circuit. Ammeter 0-5 a., 10/6 


4 AMP. CAR BATTERY CHARGER with Ammeter Leads, | 


Fuse, Case, etc., for 6 v. or 12 v., 69/6. Ready built. 


BOOKS (List S.A.E.) 

“OW.W.’’ Radio Vaive Data 
High Fidelity Speaker Enclosures... 
Valves Transistors, CRT Equivalents 
Ata Glance Valves, CRT Equivalents 
Transistor Sub-Miniature Receivers 
TV Fault Finding 
Mullard Audio Amplifier Manual... 
Radio Valve Guide, Books |, 2, 3, or 4 ea. 
Transistor Superhet Receivers... 
Practica! Radio Inside Out...... 
Master Colour Code 
Practica! Tape Recording Handbook 
Coil Design and Construction Manual 
Radio, TV and Electronics Data Book 
International Radio Stations List... 
High Fidelity Stereo Gramophone... 
Modern Transistor Circuits for 

Beginners / 
Principles of Colour T.V. (Patchett) 16/— 
Boys’ Book of Crystal Sets 7/6 
Stroboscopic Disc 33, 45, 78 r.p.m.... 
Realistic High Fidelity (Hartley) 
How to Receive Foreign T.V.......... 


CRYSTAL DIODES. G.E.C. 2/-; GEX84, 3/-; OA81, 3/- 


| CRYSTAL COILS HAX, 3/6; HAXL 3/6; DRR2 4/6; 
| DRX1 3/-. 


CRYSTAL SET BOOKLET 1/-. CRYSTAL SET KIT 12/6. 
BRIMISTORS CZ1 3/6; CZ2 2/6; CZ8 1/6. 


a 

MAINS POWER PACKS. Ready built 
with Mains Transformers, Rectifiers and 
Condensers etc., providing H.T. and L.T. 
outputs. 
200 v. 20 mA. D.C. 6.3 v. | a. A.C. 25/6 
220 v. 50 mA. D.C. 6.3 v. 2a. A.C. ~35/6 
250 v. 80 mA. D.C. 6.3 v. 4 a. A.C. 45/6 
TRANSISTOR TYPES. 9 vy. Same size as 
battery PP3 19/6, PP9 45/- (also replaces PPI, 
PP4, PP7). 


ADASTRA 3-3 HI-FI AMPLIFIER 


READY BUILT, WIRED AND TESTED 


A.C. 200-250 V. Valves ECL86 and EZ80. 
3 ohms 3 watts. Controls: bass boost, treble 
and volume. Separate engraved front-panel. 
Quality mains transformer. Chassis size 
6in. x 5in. x 3in. Price £4/19/6. Details S.A.E. 
‘* Performs agreeably well.’’ (The GRAMOPHONE) 


| 2 p. 2-way, or 2 p, 6-way, long spindle 
| 3 p. 4-way, or 1 p, 12-way, long spindle. - 
| 4p, 2-way, or 4 p, 8-way long spindle........-....-.. 


Please see Page 28 


Quality 
Loudspeakers 


CHOOSE 
THE 
BEST 
ESTB. 
40 
YEARS 


* 
I2in. Stalwart I5w. 45/13 kc/s. 3 or 150 5 gns. 
12in. Stereo, foam suspension, 15 ohms. 7 gns. 
12in. Standard H.D. 20 w. 40-14,500 c.p.s. 7 gns. 
12in. De Luxe foam, 15 w. 25-17,000 c.p.s. 
15,000 Lines, Bass Res. 32-38 ........- 9 gns. 
12in. Bass 25 w. 20-18,000 c.p.s.........- 12 gns. 
I2in. Ultra Twelve, 20 c.p.s. to 25 ke/s 16 gns. 
1Sin. Auditorium 35 w. Mk. Il Bass Res. 36-42 
17,000 lines, ideal for guitars, etc.... 18 gns. 


J 


1 ee 
LOUDSPEAKERS. PM 3 OHM FAMOUS MAKES. 
Hin., 8in., 4in., 5in., 6in. x 4in,, 15/6 each; Sin. 17/€ 
6lin., 16/6; 10in. 30/-; 12in. 30/-; 15 ohms 35/-). 
10in. =< 6in. 22/6; 8in, x 5in., Yin. x6in., QI/-. 
STENTORIAN Tweeter. T3859 5 or 150, 30/-; Cr 


ip | 


| ‘OSSOvVE 
| 3000-c.p.s. 30/-; 10in. HF1012, 87/6; 8in. HFS12 72/( 


TWIN GANG CONDENSERS ‘‘ 0-0” Transistor 208pF ax 
176 pF. with trimmers: and screen 10/6 each; 365 pl 
miniature,12 x lin, x 1fin. 10/-; 500 pF standard wit 
trimmers, 9/-; midget, 7/6; midget with trimmers, 9/ 
500 pF slow motion drive, standard, 9/-. Small 3-gan 
500 pF., 17/6. Single ‘‘ 0 *’ 365 pF, 7/6. Ea 
SHORT WAVE. Single 10 pF., 25 pF., 50 pF., 75 pF., 100 pk 
160 pF., 5/G each, Can be ganged together. Couplers $d. eac 
TUNING AND REACTION CONDENSERS. 100 pF., 300 pk 
500 pF., 3/6 each, solid dielectric. & 
CONDENSERS. 0.001 mfd., 7kV. T.C.C. 5/6; ditto 20 k' 
9/6; 0.1 mfd. 7 kV., 9/6; 100 pF to 500 pF. Micas, 
Tubular 500 v. 0.001 to 0.05 9d.; 0.1 1/-; 0.25 1/6; 0.1/350 
Qd.; 0.5/350 v.. 1/9; 0.01/2,000 v. 1/9; 0.1/2,000 v. 3/ 
CERAMIC CONDENSERS. 500 v. 1 pF. to 0.1 mfd., 9d. 
voltage pulse ceramics, 100 pF., etc., 12 kV., 2/6. i 
SILVER MICA. 10% 5 to 500pF., 9d.; 600 to 3,000 a 1/ 
close tolerance (plus or minus 1 pF.), 2.2 to 47 pF. oy 
ditto 1% 50 to 815 pF. 1/-; 1,000 to 5,000 pF., 1/9. _ 
465-470 Kc/s SIGNAL GENERATOR 
Price 10/6. Ready made with valve 185. POCKET 
SIZE 2}in. « 4iin. x lin. Only one resistor to change. 
Full instructions supplied. Battery 8/6. Details free. 
———— 


WAVE-CHANGE SWITCHES 


8 p. 4-way, 2 wafer long spindle............-....... 4 

Wavechange ‘‘ MAKITS ”? Wafers available; 1 p. 12-ws 
2 p. 6-way, 3 p. 4-way, 4 p. 3-way, 6 p. 2-way. Pric 
include click spindles, adjustable stops, etc. ue 
1 wafer, 8/6; 2 wafer, 12/6; 3 wafer, 16/-. Additior 
wafers up to 12, 3/6 each. x 
TOGGLE SWITCHES. s.p., 2/-; dp. 3/6; dp.dt, 4 
Rotary Toggles, s.p., 3/6; d.p. 4/6, Min. Slide dp. 3 
JACKS. English open-circuit 2/6. closed-circuit 4 
Grundig type 3-pin 1/8; Grundig Lead Type 3/6. Pho 
Plugs 1/-. Socket 6d. Banana Plugs 1/-. Sockets 1 
JACK PLUGS Screened 3/-. Grundig 3-pin 3/6. hs 

BULGIN NON-REVERSIBLE PLUGS and SsOCKE! 
P74 2-pin 4/3; P78 3-pin 4/6; P194 6-pin 6/6. ‘a 
P360 3-pin 4/-; Mains selector panel with plug 1/-. ~ 


TT 
MARTIN TAPE PRE-AMPLIFIERS — 
(PLAY-BACK THROUGH YOUR OWN AMPLIFIER) 
FOR 2 TRACK BSR DECKS § GNS. K 

FOR 2 TRACK COLLARO DECKS 8GNS. 
MARTIN COMPLETE RECORDING 
AND PLAYBACK AMPLIFIERS — 
FOR 2 TRACK BSR £8/8/-. COLLARO £11/11/- 
TAPE DECKS , 

BSR 2-Track £6/15/-. Collaro 2-Track £10/10/- 


48-HOUR RETURN OF POST MAIL ORDER SERVICE 


RADIO COMPONEN 


Our written guarantee with every purchase. Buses 133 and 68 pass door. _S.R. Stn.Se 
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1964 RADIOGRAM CHASSIS 


Five Valves 


L,W. 800 m.-2,000 m. EL84, EZ80 
'}12-month guarantee. A.C, 200-250 v. 5-way switch. 
Se a ans Gram. Ferrite Aerial. A.V.C. and 
legative 


30 Oh 
pores | land 80 Gite Coax 
Gxohmsto2 Moe. "| Semi-sir spaced 6d. yd. 
Sees igi PAGE. aan Peg eo Per 100ft, 
Btereo L, . a me/s. 
sed os Nila eco Ideal 625 lines 1/6 yd. 


F eneuiieeniiadsiaisiammantemastaesamemeetiemeememmatiemeiemndentheiemeetie atecaietinedet ieee 
CAR AERIAL WING 15/3. PLUGS 1/6. Ditto sockets 1/3. 
COAXIAL PLUG }j-, TRIPLEXERS Bands I, 1, UI 12/6. 
PANEL SOCKETS 1j-. LEAD SOCKETS 2/-. 

COAX. OUTLET BOXES. SURFACE OR FLUSH 4/-. 
BALANCED TWIN FEEDER 6d. yd., 80 or 300 ohms, 
TWIN SCREENED FEEDER 1/- 80 ohms. 

EXTENSION SPER. CONTROL, 10 ohms 3/-; 25 ohms 6/6, 
TELESCOPIC CHROME AERIALS. 13in. extends to 
43in. 8/6 each. T.V. AERIAL B.B.C. and LT.V. 15/-. 
“BESISTORS. Preferred values, 10 ohms to 10 meg. 

2 w., t w., lw. 44.314 w., 84.; 2 w., 1/-. 
“HIGH STABILITY. 4 w. 1% Q/-. Preferred values, 10 
ohms to 10 meg. Ditto 5%, 10 ohms to 22 meg., 94, 


5 watt 1/3 
20 watt > WIRE-WOUND RESISTORS 1/6 
“35 watt 10 ohms 10,000 ohms Q/- 
“13.5 K. to 25K. 10 w. Bic 


LF, TRANSFORMERS 17/6 pair 
485 ke/s, Slug Toning Miniature Can, 2x1 1in. 
High Q and good band width. Data sheet supplied. 


WIRELESS WORLD 


ALUMINIUM CHASSIS. 18 s.w.g. Plain, undrilled, 
4 sides, riveted corners, lattice fixing holes, 2}in. 
sides, 7in. x 4in., 4/6; 9in. x 7in., 5/9; 1lin. x Tin, 
6/9; 13in. x 9in,, 8/6; 14in. x llin. 10/6; 1din. x 
14in., 12/6. 

ALUMINIUM PANELS, 18 s.w.g. 12in. x 12in., 4/6; 
14in, x 9in., 4/-; 12in. x 8in., 3/-; llin. x 7in., 2/-; 
8in. x 6in., 2/-; Bin. x 4in., 1/6. : 


H.F. CHOKES, all wave, 2/6. Osmor QC1, 6/9. 

T.R.F. COILS A/HF, '7/- pair. 

DUST CORES tin., 4d. Purple Cores tin. 6d. 

ALADDIN FORMERS and cores. iin, 8d., #in., 10d. 
0.3in, FORMERS 5937 or 8 and cans TV1 or 2, fin. sq. 
x 2hin. or Zin, sq. x 1hin., 2/= with cores, 

SLOW MOTION DRIVES, Epicyclic ratio 6-1, 4/3. 


SOLON IRON 25 w. 200 v. or 280 v., 24/-. 65 w. 29/-. 
A.N.T.E.X, PRECISION sub-miniature iron. 200 or 240 9, 
29/6. Stands for A.N.T.E.X. irons 12/6 extra, 

Spares in stock for above irons. 


EAGLE 4 TRANSISTOR PUSH-PULL 
RADIO AMPLIFIER Size 4x 13x Zin. 


Powerful ready built miniature push-pull amplifier with 


output transformer, 4 transistors. Ideal for use with 
record players, intercoms., or ‘* BABY ALARM,” 
Complete with full instructions and circuit, 


price 47/6 0 v. Bait. 2/6 2tin. SPEAKERS 15/-. 


MAINS DROPPERS, Midget. With adj. sliders. 
0.15A 1,500 ohms, 6/= 
0.1A 2,000 ohms, 6/-. 


0.3A 1,000 ohms, 6/- 
0.2A 1,200 ohms, 6/- 


BARGAIN SINGLE PLAYER KIT 200/250v. A.C- 


+51 50 (less cabinet) 


post 5/- 


WITH 2-STAGE AMPLIFIER 3-WATT 

2 VALVES UCL82, UY85, 
HIGH-FLUX 5in. SPEAKER, 
4-SPEED E.M.I. TURNTABLE 

16, 33, 45, 78 R.P.M. ACOS 
CRYSTAL PICK-UP FOR L.P. STD. 
RECORDS, 7in., 10in., 12in. 

Cut out Mounting Board 123 x 9Zin. 


-WIRE-WOUND Pots, 3 
WATT. Pre-set Min, T.V. 
. All values 10 ohms 

to 25K, 3/- ea., 30K, 4/-; 
Carbon 30K to 2 meg., 3/-. 


TRIMMERS. Compression ceramic 30, 50, 70 pF, 9d. + 
100 pF 150 pF, 1/3; 250 pF, 1/6; 600 pF, 750 pF, 1/93 
Phillips 0 to 10 pF, 3 to 30 pF, 1/- each. T.V. etc. 1000 pF» 
with knob, 2/-; RADIO SCREWDRIVER, bin., 6d. 

Bulgin Test Prods 2/9 ea. Neosid Trimming tools 1/9. 
NEON MAINS TESTER-SCREWDRIVER, 5/-. 
SOLDER MULTICORE 4d. yd. SAVBIT DISPENSER 2/6. 


HIGH GAIN TY. PRE-AMPLIFIER BAND 1 B.B.C. 

Tunable channels 1 to 5. Gain 18 dB. ECC84 valve. 

Kit price 29/6 or 49/6 with power pack. Details 

6d. (PCC84 valves if preferred for 0.3a heater chains), 
{BAND UI LT.A.—same prices, j 

Tunable channels 8 to 18. Gain 17 dB. 

coils and circuit.only, 9/6. Chassis 4/9, Band I or III, 


PAXOLIN PANELS, +4 in. x-10in. x Sin. 2/-. 
RECTIFIERS, RM1 5/-; RM2 6/-; RM3 8/-; RM4, RM5, 
14A100, 14A116 10/- each; K3/25, 600 v, 5 ma. 5/-. 
_ MINIATURE CONTACT COOLED RECTIFIERS. 250 v. 
60 mA., 7/6; 250 v. 85 mA., 9/6; 200 mA., 21/-; 300 mA., 
_ 27/6; Full Wave Bridge 250 v. 75 mA., 10/-; 120 mA., 15/-. 
Bilicon 250 v. 450 mA., 10/-. 
’ SELENIUM RECT. Popular type. 300 v. 85 mA., 5/-. 
COILS Wearite ‘‘ P »’ type, 4/- each. 
_ Repanco, L. and Med. T.R.F. reaction, 4/6 ea. 
_ OSMOR MIDGET ‘ Q * type, adj. dust core, from 4/- each. 
_ FERRITE AERIALS (VALVE) M, 8/9; M.L. 12/6. : 
FERRITE ROD AERIALS. L. and M. for transistor circuits, 
_ OSMOR 10/- each. WEYRAD 12/6 each. ; 
_ FERRITE RODS 8x fin. 3/-; 6x din. 3/-; 6x fin. 3/-. 


; QMAX CHASSIS 


1 CUTTER 
The cutter consists of four parts; a die, a punch, an Allen 
Screw and key. 


WIRE-WOUND 4-WATT 
STANDARD SIZE POTS. 
LONG SPINDLE VALUES 
50 OHMS. to 50K, 6/6; 
100K, 7/6. 


in. 14/6 Igin. 18/- 2in. 34/3 
Zin. 14/6 Htin. 18/6 2in. 37/9 
Zin. 15/6 1-in. 20/- 2sin. 4/9 
$in. 15/9 IZin. 20/- lin. sq. 31/6 
lin. 18/- Idin. 20/6 tein. sq. 28/- 
Iskin. 18/- Izin. 22/6 


FAMOUS MAKES 


PLASTIC RECORDING TAPE 


Double Play 7in, reel, 2,400f. 42/- gare Snoola ~ 
Sin. reel, 1,200tt. aeons 

bin. 

5iin, 

7in. -- 2/6 

Leader Tape 


Long Play in. reel, 1,800ft. 
52in, reel, 1,200ft. 


5in. reel, 900ft, 


Standard in. reel, 1,200ft. 1 
5in. reel, 600ft. Splicer Tape 3- 


‘* EASYSPLICE ”’ Tape Splicer 5/-. 


Screws 6BA, 4BA, 5BA, 64. doz, 
Nuts 6BA, 4BA 64d, doz. 


THE “INSTANT ”’ BULK TAPE 
ERASER AND RECORDING HEAD 
DEMAGNETIZER 


200/250v. A.C, 


EXPERTS ANSWER ALL ENQUIRIES 


WPECIALISTS 


charge I/-, Full list, I/-. C.0.D. 2/- extra. 


48-Hour Mail Order 


337 WHITEHORSE ROAD 
_WEST CROYDON Telephone 


THO 1665 


(Export welcome. Send remittance and extra postage, no C.O.D.) 
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FOR — IMMEDIATE — DESPATCH — PHONE — US — TODAY 


BUILD YOUR OWN 
RECORD PLAYER 


FROM 


£9.19.6 
AND 


SAVE 
POUNDS 


4 Speed Autochange or Single Player units supplied 
with Brand New 2-tone Portable Cabinets 17 x 15 x 8¢in, 


5 wires to join: 12 months’ written guarantee. Available 
separately or package deals as below: 
AUTOCHANGE KITS Complete—as above. 
B.S.R. Monarch UA14 £11/10/- P.P. 
Garrard Autoslim £12/18/- P.P. 


£9/19/6 PP. 
£11/15/- PP. 


OR SEPARATELY 
Cabinet with board 14 x 18in, 
cut out to your choice. 
Amplifier with 7 x 4in. speaker 
AUTOCHANGERS 
BGR. UALS oi cae cs sie ecie'e 
B.S.R. 0A15/16 
Garrard Autoslim 
SINGLE PLA 
Garrard SRP 10 ... 
E.M.L auto stop/start 
E.MLL, Junior 


£3/9/6 P.P, 
£3/17/6 PLP. 


£5/19/6 P.P. 
£6/17/6 P.P. 
£6/17/6 PLP. 


TRANSCRIPTION UNITS 
Philips AG1016{Stereo/mono. . 
Garrard 4HF Mono 
Garrard AT6 Mono 


£12/5/- 


BARGAIN Stereo/Mono 

B.S.R, Autochange UA12 .. £7/10/- P.P. 3/6 
Replacement sapphire stylii....5/- diamond 15/= 
Replacement Xtals from 15/-; Stereo from.... 30/- 
Dust Bug Record Cleaner........:...... +» - 20/6 


NEW MULLARD TRANSISTORS 
OC71 6/-, OC72 7/6, OC81D 3/6, OCS81 7/6," AF115 
10/6, AF114 11/-, 0C44 8/3, 0C45 8/-, 0C171_9/-, 
AF117 9/6. Transistor Holders 1/3. 

Sub Miniature Condensers. 0.1 mFd., 30 v., 1/3. 1,8,4, 
5, 8, 16, 25, 30, 50, 100 mFd., 12 volt 2/6 each. 


‘66 11°’ TRANSISTOR RADIO 


First-class components to make a 6-transistor 2-waye- 
band superhet chassis, Ideal for portable or table 
radio. All parts including BVA transistors, ferrite 
aerial, printed circuit. 84x 23in., but EXCLUD- 
ING speaker and cabinet, 35 ohms output. Simple 
instructions 1/6 (free with kit). 

£4.5.0 


Speakers 35 ohm., 7/4in., 21/-. 

5in., 17/6; 3tin., 15/6. 

TRANSISTOR SUPERHET TRANSFORMERS, COILS 
PRINTED CIRCUIT AND FERRITE ROD AERIAL 
Long and Medium, Wave Aerial—RA2W with CAR 
AERIAL COIL, 6in, rod 7yin., dia., 208 pF. 
tuning 


jin. diameter by #in. high, each 

3rd I.F. P40/3CC diode detector 

Drive Transformer—LFDT4 

Printed Circuit—PCAl, 2%in. x Shin. Drilled 


3/6 
an 
printed 


Constructors’ Booklet with full details. . 
3 ohm Output Transformer OPT1 


B.B.C. 2 TRANSISTOR + DIODE —22/6_ 
M.W. and L.W. Radio Kit. 
Circuit and Details 6d. Real performance. 


Earpiece 7/6; Battery 2/3. 


SINCLAIR “SLIMLINE” 49/6 
2 Transistors plus 2 Diodes. Med. wave kit. Cabinet 
3 x 1¢ x jin. Includes earphone, printed circuit 
Ferrite Rod. Guaranteed no aerial required. Batt. 3/6 


7 ie 
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; : Post Terms. (.W.0. or C.0.D, No (.0.D. under £1. : 
Post Orders to R.S.C. (M/C) Ltd., 54 Wellington St., Leeds, 1- = 4 S$ C 
R.S.C. Trade Supplied. Personal Shoppers to any of Branches below. RS.C a i ae zi rPesecntee orders under £2. 4/6 extra under ee 


LEICESTER BIRMINGHAM SHEFFIELD | HULL M’CHESTER LIVERPOOL LEEDS BRADFORD 


| a 
32 High Street 6 Gt. Western Arcade} 13 Exchange Street 51 |8-10 Brown Street) 73 Dale Street bp iengy E sene oe 56 Morley Street 
(Opp. Snow Hill Stn.) | (Castle Market Bldgs.)! Savile St. | (Market Street) | {ius from fuiniie Leeds, 7 | (aboveAlhambra) 


Stn. 8 mins. trom Li S s 
(Half day Thurs.) (No half day) (Half day closing Thursday) (No half day) St tn ene Half aay (No half day) | (Half day Wed.) 


DERBY | HI-Fl 10 WATT AMPLIFIERS | onty3 peirsorsoteree AUDIOTRINE HI-FI TAPE RECORDER KIT 


BRAND NEW CARTONED M. se 2 
26 ore Spot Rd. FACTURER’S DISCONTINUED. fines Piazienning Build a high quality recorder in the £70 class for only — 
" $7.19.6 corr. se. ; GNs. Can be OR DEPOSIT £2.13.9 
1 Carr. assembled in and 12 monthly payments of 44/-. 
y2 i7/6. inéur: Cash price if settled in 3 months. 


(Half day Wed.) 

A REMARKABLE OPPORTUNITY. 

Push-pull output. Latest high efficiency Mullard valves. 

Dual separately controlled inputs for mike and gram. 4 

Separate bass and treble controls. High-sensitivity. Output INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR THE 
AUDIOTRINE HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX 7» 4in. 
LOUDSPEAKER. Reel of Best Quality TAPE, Spare Tape Spools, a Portable 
size approx. 14}15~x8hin., finished in durable and attractive duo tone Policrome | 


for 3 ohm or 15 ohm loudspeaker. Guaranteed, tested and 
in perfect working order. For 200-250 A.C, mains. 
connection diagram for wiring amplifier to transcriptor. & 
FEATURES INCLUDE: 


LINEAR TAPE PRE-AMPLIFIER Type LP/1. Switched 
negative feedback equalisation. Positions for Record 
liin., 3}in., 7}in. and Playback. EM84 Recording Level 
indicator. Designed primarily as the link between Collaro 
Tape Transcriptor and high fidelity amplifier but/suitable 
almost any Tape Deck. 9 GNS. Send 8.A.E. for leaflet. 


EXTENSION SPEAKERS, in handsome, walnut veneered 
cabinets. > All standard 2-3 ohms, 63in. 29/9. 8in. 35/9. 


LINEAR L45 MINJATURE 4/5 W. QUALITY AMPLIFIER: 
Suitable. for use with any record playing unit and most 
microphones. Negative feedback 12 D.B. Bass and treble 
controls. For A.C. mains input of 200-250 v. 50.¢.p.s. Out- 
put for 2/3 ohms speaker. Three miniature Mullard Valves. 
Size only 6x5x5}in. high. Chassis fully isolated from 
mains. Guaranteed 12 months. Only £5 19 6 OR 
_ Deposit 22/- and 5 monthly payments Ls s 
of 22/-. Send 8.A.E. for leaflet. 


CABY MULTIMETERS. M1. Sensitivity 2,000 ohms per 
volt, A.C..and D.C. 54/-, Al0. Basic meter sensitivity 
155 microamp. A.C. and D.C. ranges. £4/11/6. B40. 
Sensitivity up to 10,000 ohms per volt A.C. and D.C. 
£6/2/6. TMK500 30,000 ohms per volt. A.C. and D.C. 
£8/19/6. Send S.A.E. for leaflet. 


SUPERHET RADIO FEEDER UNIT 
Design of a high quality Radio Tuner (specially suitable 
for use with any of our Amplifiers). Triode Heptrode, 
F changer is used. Pentode I.F. and double Diode Second 
Detector. Delayed A.V.C. W. Ch. Sw. incorporates Gram. 
position. Controls are Tuning, W. Ch, and Vol. Simple 
alignment instructions:. Only 250 v.15 mA. H.T..and L.T. 
or 6.3 vy. 1 amp. required from amplifier. Size of unit 
approx. 9-6-7in. high. Send 8.A.E. for illustrated leaflet. 
Total building cost of £4/15/-. Point-to-point wiring 
diagrams and instructions 2/6. 


STOCKISTS OF ARMSTRONG 
CHASSIS, GOODMANS, W.B., 
and FANE SPEAKERS, LINEAR, 
LEAK, VERDIK, ROGERS, DULCI 
AMPLIFIERS, GARRARD and 
GOLDRING T/TABLES casHor #.P. 


R.S.C. BATTERY TO MAINS CONVERSION UNITS 


Type BM1. An all-dry battery eliminator. Size 5} x4}x2in. approx. Completely 
replaces batteries supply 1.4 v. and 90 v. where A.C. mains 200-250 v. 50 c/s. is available. 
Suitable for all battery portable receivers requiring 1.4 v, and 90 vy, This includes latest 
low consumption types. Complete kit with diagram 39/9 or ready for use 46/9 
Type BM2. Size 8x 5} x 2%in. Supplies 120 Vv. 90 v. and 60 v. 40 mA, and 2v, 0.4a. 
to 1 amp., fully smoothed THEREBY COMPLETELY RELPACING BOTH H.T, BAT- 
TERIES AND L.T. 2 v. ACCUMULATORS when connected to A.C. mains supply 200- 
250 v. 50 c/s. SUITABLE FOR ALL BATTERY RECEIVERS normally using 2 -v. 
accumulator. 

Complete kit with diagrams and instructions. 49/9 or ready for use 59/6. 


POWER PACK KITS, Only 19/11. Fully smoothed H.. output of 250 vy. 60 mA. and L.T. supply of 6.3 v. 1.5 amp- 
Consisting of Double Wound Mains Transformer 230/250 v. 50 c.p.s. A.C, primary. Selenium Rectifier. Smoothing} 
Choke, Double Electrolytic Condenser. Aluminium Chassis and Circuit, 


LON D ON/EDINBURGH|GLASGOW 


238, Edgware Road, W.2. 133, Leith Street 326, Argyle Street 
Opening shortly Now open Now open 


SENSATIONAL STEREO OFFER R.S.C. 3 WATT GRAM AMPLIFIER KIT 


Complete kit of parts to construct a 3+3 watt good quality All owt to ee & Siiebe compee highly - 
stereo amplifier providing realistic reproduction. Suitable ry eS Bea POS sae Bene ies fog x oetede 
all stereo pick-up heads. Ganged vol. and tone controls. Per ad a aes sare C sees Out. . 
Pre-set balance. For 200-250 v. A.C. mains only, Fully | ‘7408 former for Eons Voi Bee 

isolated chassis, 4 GNS. put a 2-3 ee seen olume and tone 

Or including Stereo Head 19/9 extra. Carr. 4/6. | control with mains switch. Only 

- | GL3A MINIATURE 3 WATT GRAM 


AMPLIFIERS. 
R.S.C. STEREO/TEN HIGH QUALITY 200-250 v. 50 c.p.s. A.C. mains. Overall size only 11Ex 
AMPLIFIER KIT _. | 2}2}in. Fitted Vol and Tone Control with mains switch. 
Valves BZ81, ECC} Designed for use with any kind of single player or a 
83, ECC83, EL84,} changer unit. Output for 2-3 ohms speaker. Guarani 
wigs ELS84, Separate | 12 months. Only 59/6. 


bags and treble con- ELENI CTl * 
THE SKYFOUR T.R.F. RECEIVER ort boost.” Ben: | Lif. ap ee fer Type EW. s 


A design of a 3-valve 200-250 v. A.C. mains L, and M. wave 
T.R.F, receiver with selenium rectifier. It employs valves 
6K7, SP61, 6V6 and is specially designed for simplicity 
in wiring. Sensitivity and quality are well up to standard. 


sitivity 50 mV. 5] 2/6 v. + a. H.W... 1/9 120 v. 40 mA..... 3/9 
watts high quality | 6/12 v. } a. HW... 2/9 | 250 v. 50 mA..... 3 

output on each] Following F.W. (Bridge) 250 v. 60 mA..... , 
channel. Can bef 6/12 v. 1 a.... ait 250 v. 80 mA..... ie 


Point to Point wiring diagram, instructions and parts list = : ssseeres used as straight 109 6/12 v. 2 @...... 1 250 v. 250 mA... 

1/9.. This receiver can be built for a maximum of £4/19/6] watt amplifier. Controls: Stereo/Monaural switch, ganged J 6/12 v. 3 a.....-. 9/9 | Contact cooled =, 
including veneered walnut cabinet. volume, ganged treble, ganged bass and balance. 6/18 vA aes oases 12/3 | 250 v. 60 mA. H.W. 5/1} 
ACOS GP67-2G HI-FI Crystal Cartridges with sapphire} Output for 3 ohms speakers. Point-to-Point 8 GNS 6/12 vi. 5 tee ceee 14/6 | 250 v. 70 mA. H.W. 7/11 
stylus. Standard replacement for Garrard, B.S.R. and} wiring diagrams and instructions. Mlustration “16/12 v. 6 a....... 15/6 | F.W. (Bridge) Types ee 
Collaro. Only 16/9. Acos Stereo/Monaural 35/9. Ronette} full wiring details and priced parts list 1/9. 6/12 v. 10 a..... 25/9 | 250 v. 50 mA..... a 
Stereo/Monaural 39/9. Or supplied assembled and tested 59/6 extra. Carr. 7/9. 6/12 v. 15 a....... 35/9 250 v. 75 mA..... 10/1) 


R.S.C. Battery Chargers & Kits for 200-230-250 v.50 c/s. A.C. Mains Guaranteed 42 mths, 


ROA. 20-WATT E11 HEAVY DUTY KIT | BATTERY CHARGER KITS ASSEMBLED | ASSEMBLED 6 v. or {2 v. 4 amps. 
Matching for 3, 15, 200} |6/12 v. variable charge} Consisting of Mains Transformer, HARGERS — : Fitted va 
and 600 ohms only, 4GNS.| Jrate up to 6 amps.| F.W. Bridge, Metal Rectifier, CHA and variable 


charge _ selector. 
Also selector 
plug for 6 v. OF 

charging 


Consisting of Mains } well ventilated steel case. Fuses, | §-42y.1a.tess meter 27 
TRANSISTOR SALE |Trans., F.W. (Bridge), | fuse-holders, grommets, panels, aad ees ee 
Mullard OC71 3/9. OC45 |Selenium Rectifier, 0-7] clips and circuit. Carr. 3/9 extra. Tae. Sanat ese 
4/11, 0C44 4/11, 0C72 amp. meter. Variable] 6 v. or 12 v. 1 amp.......... 22/9 se for’ 6 ORS 
4/9, OC81 4/11, OC171 8/9, Charge Selector. Fuses,} As above with ammeter... Se ae ah 


12 v. 


fused 
13/8 Louvred metal case, Well _ ventilates 


Ediswan XAi0l, XAl , 
Sous, XB104,’ xcioia, | {use - holders, | panels,{6 v. 2 amps................--. AaUEna ateactive Basho opera re: Page ease witl 
3/9 ca. Postage 6d. for up to | Plugs and circuit. Only] 6 v. or 12 v. 2 amps.......... 25/9 sana ia tov eeartyt Wee hie ane Ready f main 
3 Transistors, 59/9. Post 4/6. 6 v. or 12 v. 2 amps. 35/0 | mer Due. Ready for [ond cueet a o e 
CHARGER (inclusive of ammeter) output leads. Double | Or Deposit 12/- and 5 monthly payments of 12/- 
JASON F.M. TUNER| TRANSFORMERS [6 ¥- or 12 v. 4 amps. with Fused Cart, | AS above but for 6 amp. charging. 4 GNS. Car 
T FMT1. All nae 200-230-250 v. 50 c/s variable charge rate selector Only 39 / 3/9. | Siz OF Deposit 16/- and 5 monthly payments o 
chiding Dial, Eocutcheon; 16-0-45, v: 1b a,c, 12/0) (00 eee eee coon 62/9 | OO 
Punched Chassis & Valves | 0-9-15 v. 22 a....... 14/9] HEAVY DUTY 14 AMP KIT [pn ¢. SUPPLY KITS Suitable for electric trains 
Power supply required }0-9-15 v. 3 a. 16/9 | 2t 12 v. (or 24 v. at 7 amp.). Consists ue " Consists of mains trans. 206 
i80 ie dna B.8 Cds tke 19/9 of Transformer, Rectifier, Variable 250 v. 50 c.p.s. 12 v lamp, selenium rect. (F.W. Bridge) : 2 fuse 
we Bee ROSY Siete Se ey Resistor, Ammeter Fuses, Terminals, 1 - i are ok 2 ai 4 tion switch, vaniables > lator 

1 Sat Pe PTO EE £7/19/6 | 0-9-15 v. Ovaeeen, 23/9} stove Enamelled Case and Circuit. ho ders, 2 uses, BANE: IFect1o V ) dab peed regulat 
Type FMT2... £9/17/6 10-9-15 v Sask 28/9 * Only 10 GNS. Carr. 15/-. partially drilled steel case and circuit. Very limited number 29/11 


waevia CHARGER AMMETERS | .R-S.C. BABY ALARM or INTERCOM. UNIT KIT 
DI caps tered 0 cel pablo cps mee For 200-250 v. A.C. mains. Includes all parts, di 


Completely safe 
HEAVY DUTY SELENIUM RECTIFIERS Soot 
24 v. 20 amp. Full wave (bridge). 49 /9 ie 
Brand new. 


EX GOVT. SELENIUM RECTIFIERS 


12 v. 15 amps. F.W. (Bridge). 


EX. GOVT. SMOOTHING CHOKES 
60m A. 10 h. 400 ohms 3/11. 100 mA. 10h. 100 ohms 6/9. 
150-mA. 10h. xen amres 20/41, ee ye ohsis 3/9 
200 mA.5 10h. 100 0 . 25 .5h.500 

R.S.C. POWER PACKS 200-250 v. A.C. Com- 
TANNOY 8 WATT RE-ENTRANT LOUDSPEAK- pletely enclosed in louvred enamelled case, 8 x 5} x 2hin. 
ERS. 8 ohms for workshop, factory or outdoor use 25/9 ea. } Output fully smoothed 250 v. 60 mA. and 6.3 v. 2 a. 39/9. 


and instructions. High sensitivity. 


Housed in tw 
cabinets 0 


pleasing desig: 
89/6. Carr. 5/ 
Or assembled ani 
tested 6 gns. — 


8W W—131 FOR FURTHER DETAILS. 


; 


| May, 1964 


R.S.C. A10 30 WATT AMPLIFIER 


HIGH FIDELITY 
ULTRA LINEAR 
PUSH-PULL 
OUTPUT 


SIX VALVES 


and Treble controls give both 

“lift” and “cut”. with ample tone 
_ correction for long playing records, An extra input with associate vol. control is provided 
; 80 that two'separate inputs such as ‘‘ mike ” and gram. etc., can be simultaneously applied 
_ for mixing purposes. AN OUTPUT SOCKET WITH PLUG IS INCLUDED FOR SUPPLY 
OF 300 v. 20mA and 6.3'v. 1.5 A, FOR A RADIO FEEDER UNIT. Price in kit form with 
_ easy to follow wiring diagram. 


ONLY Or factory built using latest EL34 output valves and with 12 
| Carr. 1 1 Gns months’ guarantee, 14 GNS. TERMS ON ASSEMBLED UNITS, 
10/-. * DEPOSIT 33/9 and9 monthly payments of 33/9. 


supply Microphones, Speakers, etc., at keen cash prices or on terms with amplifiers. EX- 
PORT ENQUIRIES INVITED. 
LOUDSPEAKERS, 2tin, to 18in. at keen prices. 12in. 6-8 watt 3 ohms 29/11.  12in. 
| ‘10 watt 12,000 lines 3 ohms or 15 ohms. 59/9. TWEETERS. 4in. R.A. 3 ohms 25/9. 
B.A. 15 ohms 25/9. W.B. 15 ohms 32/8. Fane 15 ohms, Pressure type £3/15/-. 


$< ______ eee eee 
FANE HEAVY DUTY HI-FIDELITY SPEAKERS 


“B2in. 15 ohms. Cast chassis, Exceptionally robust 2in. diam, Voice Coil Assemblies, 
Pd 122/10 20 watts .. 5 gens, 122/10A 20 watts .. 6 ens. 
4 122/12 20 watts .. 6 gns. 122/124 20 watts ..£719 6 
122/14 22 watts .. 9 gns. 122/14A 22 watts ..10 ens, 
122/17 25 watts ..1] gns. 122/17A 25 watts ..12 gens. 


ie: 
W5in. 15ohms. cast chassis, Exceptionally robust 2in. diam. Voice Coil Assemblies. 
: ” 452/12 20w. ....12 ens, 152/124 20w. 18 gns, 
152/14 27w.......14 gens, 152/144 27. 
152/17 35w.......16 gus. 152/17A 35w....... 


“A” indicates dual cone type 30-17,000 c.p.s. Send 8.A.E. for leaflets. Terms available, 


R.S.C. AS 4-5 WATT HIGH GAIN AMPLIFIERS 


A highly sensitive 4-valve quality amplifier for the home, small club, etc. Only 50 milli- 
volts input is required for full output so that it is suitable for use with the latest high 
fidelity pick-up heads in addition to all’other types of pick-ps and practically all makes. 
Separate Bass and Treble controls are provided. These give full long playing record 
equalisation, Hum-level is negligible being 71 D.B. 

down. 15 D.B. negative feedback is used. H.T. - 3 ; 

of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. is available = 

for the supply of a Radio Feeder Unit or Tape Deck 
Pre-amplifier. For A.C. mains input of 200-250 v. 
650 c/s. Output for 2-3 ohms speaker. Chassis is not 
alive. Kit is complete in every detail and includes 
fully punched chassis (with baseplate) with the blue 
hammer finish and point-to-point wiring diagrams 
and instructions, Exceptional value at only £4/15/- : 
or assembled ready for use 25/- extra, plus 3/6 car- ~ 

iage. Or deposit 22/- and five monthly payments of 22/- for assembled unit. 


R.S.C. TR ANS F 0 R M E RS Fully Guaranteed, Interleaved & Impregnated. 


250-0-250 v. 100mA., 6.3 v. 4 a., 0-5-6.3 v.38 a..... /11 Small Pentode 5,0000 to 3Q............00 «eee 4/6 15,000 line 1/speaker 15 ohms in 
300-0-300 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 y.3a..... 29/1] Standard Pentode 5,000Q to 3Q........ee000. -» 5/9 Cabinet finished as above. Size 
300-0-300 v. 130 mA.,6.3 v.44. c¢.t.,6.3v.1la. For Standard Pentode 7,000Q to 3Q........se00+ +» 5/9 18x18x8in. £7/19/6. Carr. 

Mullard 510 Amplifier ...............ceceeus Push pull 8 watts EL84 to 3Q ........sssseesees 8/9 7/9 or Deposit 17/9 and 9 
$50-0-350 v. 100 mA., 6.3 v. 4.4., 0-5-6.3.V.3a..... 33/11 Push pull 8 watts EL84s to 150 ............060 8/9 monthly payments of 17/9. 
350-0-350 v. 150 mA., 6.3 v. 4 a., 0-5-6.3v.3a..... 35/9 Push pull 10-12 watts 6V6 to 30 or 15Q.........+ 16/9 i5in. 30 WATT. Heavy Duty 
425-0-425 v. 200 mA., 6.3 v.4a,,¢.t.,5 V.3a...... 55/9 Push pull 10-12 watts to match 6V6 to 3-5-8 or 15 17/9 High Flux Speaker. Suitable 
425-0-425 v. 200 mA.,6.3 y.4a.,6.3V.4a.,5¥.3a. 59/9 Push pull ELS84 to 3 or 15Q, 10-12 watts.......... 17/9 for BASS GUITAR. Cabinet 
450-0-450 v..250 mA., 6.3 ¥.4a.0.T. 5 v.3a..... 69/9 Push pull Ultra Linear for Mullard 510, ete....... 29/9 24x21 x15in. Heavy construc- 


KT66, etc., for 3 or 15Q 


250-0-250 v. 100 mA., 6.3 v. 3.54 19/9 

ee Nf, micnoPaons aeinsionmens 
250-0-250 v. 100 mA., 6.3 v. 4 a., . 26/9 129-1 High quality, clamped 
200-0-300 vy. 100 mA., 6.3 v. 4 4., 26/9 

300-0-300 v. 130 mA., 6.3 v. 44 SMOOTHING CHOKES 


250 mA., 5 H., 1000 11/9 
150 mA.,7-10H,25002 11/9 
100 mA., 10 H., 2000 8/9 


suitable for Mullard 510 Amplit 
350-0-350 v. 100 mA., 6.3 v. 4 a., 0- 
350-0-350 v. 150 mA., 6.3 y. 4 a., 0- 


MIDGET CLAMPED TYPE. Primaries 200-250 v. 


+ 0-250 v. 60 mA., — v. 2 a 25 x 25 x 2tin..... 12/9 

v. 60 mA., 6.3 v. 2 a. Size 2§ x 2§ x Qhin..... Designed to provide a 
FILAMENT TRANSFORMERS 12v.1a. .... . smooth frequency response 
6.3V.1.54a......... 5/9 6.3v.3a. ... :from 40-20,000 ¢.p.s. con- 


BBV.28. 0.5... 716 6.3.6 


sisting of 12in. 12,000 line 
15 ohm speaker. Crossover 
Unit and Tweeter. Highly 


50-80 watts 110-120 v./230-250 v. .....000e006 13/9 recommended for use with 
"E50 watts 110-120 v./200-250 V......6..ieeeeeee 27/9 any High Fidelity Ampli- 
250 watts 110-120 v./200-250 Vv. ..........0cee0ee 39/9 fier. 10 Watt Unit 


£4/19/6 or Deposit 11/3 
and nine monthly pay- 
ments of 11/3. 20 Watt 
Unit £6/19/9 or Deposit 
15/9 and nine monthly 
payments of 15/9. 


| RR SS sf Se rn oe sen 
W.B. “STENTORIAN” HIGH FIDELITY P.M, SPEAKERS, 
HIF1012. 10 watte rating. Where a really good quality 
gpeaker at a low price is required, we highly recommend this 
wnit with an amazing performance. £4/12/6. Please state 
whether 3 ohm or 15 ehm required. . 


BASS REFLEX CABINET, Designed for above speaker. 
Acoustically lined and ported. Polished walnut veneer 
finish. Size 18x12x10in.. Strongly made.’ Handsome 
appearance, Ensures superb reproduction for only £3/19/6. 


Recorders. 


WIRELESS WORLD 


OUTPUT TRANSFORMERS 
Midget Battery Pentode 66.1 for 884, etc,.... sees 4/6 


Push pull 15-18 watts, sectionally wound 6L6, 


Sacinis <a eS 29/9 
Push pull 20 watt high-quality sectionally wound, 
EL34, 6L6, KT66, etc., to 3 or 15Q fully shrouded 47/9 


petalstesie's = stapueaceetnals 8/9 


SS a RE EE SS RN 


AUDIOTRINE HIGH FIDELITY SPEAKER SYSTEMS 


B.S.R. MONARDECK TAPE DECKS 
Speed 3fin. per sec. <As fitted to most leading makes Tape cut-out. 
Brand new £6/19/6. Oarr. 5/-. 
Portable Cabinets to take Deck and Tape Amplifier 39/9. Audiotrine speaker system). '7 Gns. or terms. 


93 


R.S.C. All 12-14 WATT AMPLIFIER 
HIGH FIDELITY . 
PUSH-PULL ULTRA 


LINEAR OUTPUT 
“BUILT-IN ” 
PRE-AMP STAGES 
Two input sockets with associated 
controls allow mixing of “mike” 
and gram, as in A,10 High sensitivity. 
Includes 5 valves ECC83, ECC83, EL84, 
EL84, £Z81. High Quality sectionally. 
wound output transformer specially 4 

designed: for Ultra Linear operation , 2 

and reliable small condensers of current manufacture, INDIVIDUAL CONTROLS 
FOR BASS AND TREBLE “ Lift” and “Cut.” Frequency response + 3 D.B. 30- 
30,000 c/s. Six negative feedback loops, Hum level 60 D.B. down. ONLY 23 millivolt 

INPUT required for FULL OUTPUT. Suitable for use with all makes and types of pick- 
ups and microphones. Comparable with the very best designs, 

For STANDARD or LONG PLAYING RECORDS, For MUSICAL INSTRUMENTS such as 
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300v. 30 mA. and 
6.3 v. 1.5 a, For supply of a RADIO FEEDER UNIT. Size approx. 12x 9x7in. For A.C. 
mains 200-250 v. 50 c/s. Output for 3 and 15 ohms speakers, Kit is complete to last-nut. 
Chassis is fully punched, Full instructions and point-to-point wiring. 8 G ns Carr. 
diagrams supplied (or factory built 51/6 extra) ONLY =. 10/- 

If required louvred metal covers with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send 8.A.K. 
ior illustrated leaflet detailing ready-to-assemble Cabinets, Speakers, Microphones, etc. 
with cash and credit terms. ss 


R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER 


A Multi-Purpose High Fidelity, High Output Unit for Vocal and instrumentalist Groups, _ 
Incorporating two 12in. heavy duty 25-watt high flux (17,000 lines) loudspeakers with 2in, * 
diameter pole pieces (total flux 220,000 lines). Designed for efficiently handling more than 
full output of amplifier at frequencies down to 25 c.p.s. One speaker has an aluminium 
speech coil and dual cone to extend frequency range up to 17,000 c.p.s. ; 

Heavily made cabinet of convenient size 24x21 %x14in. has an exceptionally attractive 
covering in two contrasting tones of Vynair, For 200-350 v. 50 c.p.s. A.C. mains operation. 
EMINENTLY SUITABLE FOR BASS, LEAD or RHYTHM GUITAR AND ALL OTHER 
MUSICAL INSTRUMENTS. Four jack socket inputs and two independent vol. controls for 
simultaneous connection of up to four instrument pick-ups or microphones. 

Separate bass and treble controls providing more than adequate ‘* Boost’ or ‘* Cut” 
Level frequency response throughout the audible range, : 

394 Gns Or DEPOSIT £4/3/- and 12 monthly payments 
2 Carr. 17/6. of £3/9/11. 

Superior to units at twice the cost. Send S.A.E. for illustrated leaflet. . 


R.S.C. JUNIOR GUITAR R.S.C. BASS-20 GUITAR AMPLIFIER. 
With 15in. 30 watt heavy duty speaker. 
AMPLIFIER 


Robust Rexine covered cabinet. Only 
5-watt high quality output. Incorporating | 29% Gms. Send §8.A.E. for leaflet. 
high flux 12in. 10 watt, 12,000 line loud- | LINEAR TREMOLO/PRE-AMP. UNIT 
speaker. Sensitivity 16 m.v. Two high | Designed for introducing the Tremolo 
impedance inputs. Handsomely strongly | effect to any amplifier fitted with a reserve 
made cabinet (size 14x 14x 7in. approx.) 


power supply point for smoothed H.T, and 
finished in contrasting shades of Rexine 


6.3 v. A.C. This applies to poervery all 
and Vynair. 200-250 A.C, mai tion, amplifiers of our manufacture and to those 
£9 jis 9 /6 ~ Garr, Tends BALE: of several other manufacturers. The unit 
7/6 for leaflet. 


plugs into power supply point and any 
Or DEPOSIT 22/3 and nine monthly pay- input socket of amplifier. Controls are 
ments of 22/3. 


Speed (frequency of interruptions). 
Depth (for heavy or light effect). Meares! 
and Switch. Three sockets are for 2 inputs 

MICROPHONES. Full range | ana ‘Poot Switch, Only 4 Gns 

from 14/9. Also Desk & Floor Stands 3 . 

R.8.C. SENIOR 15 WATT LEAD OR RHYTHM GUITAR AMPLI- 
FIER. High-fidelity push-pull output. Separate bass and treble 
“cut ’’ and “ boost” controls. Twin separately controlled 
inputs so that two instruments or “ mike ” and pick-up can be 
used at the same time. A heavy duty 20 watt high flux 12in. 
loudspeaker with cast chassis is used. Cabinet is well made and 
1 8 Gns finished as Junior Model. Size approx. 18 x 18 x Sin. 

" Or DEPOSIT $3'7/9 and 12 monthly payments 

~ 31/6. Carr. 10/-. Send 8.A.E. for leaflet. 


LOUDSPEAKERS IN CABINETS 
12in. 10 WATT. Walnut Veneered Cabinet size 15 x 15 x 8in, 
approx, High quality 12in. 10 watt 12,000 line speaker, 
3 ohms or 15 ohms, £4/19/6. Carr, 5/-. Or Deposit 11/3. 
and nine monthly payments 11/3 
12in. 20 WATT. High Quality 


tion covered in attractive. 
Rexine and Vynair in two con- 
trasting tones of grey. Only 
19} GNS. Or Deposit 37/6 and 12 monthly payments 37/6. 
15in. 50 WATT. 14,000 line speaker with 3in. diameter 
speech coil. 15 ohms Impedance, in Substantial Two-tone 
Rexine and Vynair covered cabinet of pleasing appearance. 
Acoustically lined. IDEAL FOR BASS GUITAR. Size 
30 x 24x 16in, approx. ONLY 29 Gms. Or Deposit £3/15/- 
and twelve monthly payments 50/-. 


80 mA., 10 H., 3500 5/6 
60 mA., 10 H., 4000 4/11 
1 amp. 0.50 L.T. type 6/6 


R.S.C. STANDARD BASS REFLEX CABINET. For 12in. 
Loudspeakers, acoustically lined and ported. Size 20in. x 
Z ldin,x13in, Beautiful walnut veneer finish. Especially 
recommended for use with Speaker 
system below, £5/19/6. Set of four 
legs can be supplied with brass 
ferrules for 19/6. 

AUDIOTRINE CORNER CONSOLE 
CABINETS. Strongly made. 
Beautiful polished walnut veneered 
finish. Pleasing design. 

JUNIOR MODEL. To take up to 
8in, speaker, Size approx. 20 x 
11x 8in. Only 49/9. 
STANDARD MODEL. To take 
up to 10in. speaker. Size 27 x 
18 x12in. £4/11/9. 

SENIOR MODELS, To take up to 
12in, speaker and with Tweeter 
Size approx. 30x 30x 
Suitable 15in. (Recommended for use with 


8W W—132 FOR FURTHER DETAILS, 


94 


“CLEAR 
PLASTIC 
PANEL 
METERS 
First grade qual- 
ity, Moving Coil 
panel meters, 
available ex- 
stock. §.A-.E. for 
illustrated leaflet. Discounts for quan- 

tity. Available as follows. 
Type MR.38P. 1 21/32in. square fronts. 


WIRELESS 


WoRLD 


HE-40 DE LUXE 4-BAND COMMUNICATION RECEIVER 


Frequency coverage 550. kc/s. to 30 me/s. 
continuous. Operation 220/240°v. A.C./D.C. 
The perfect receiver for short wave listening. 
Special features include: Slide rule tuning 
dial—electrical bandspread—0-100 logging 
scale—improved selectivity—Built in sce 
meter—A.V.C.—Noise 
’Phone jack—Built in din. speaker—tone 
control—standby 
three aerials, 
band, adjustable 58in. whip for short wave 
and wire aerial. 


limiter—B.F.O.— 


switch—supplied with 


ferrite loop for broadcast 


Smartly styled durable 


metal cabinet. Supplied brand new and guaranteed with manual, £24/15/-, carriage 
paid. §.A.E. for full details. Part exchanges welcome. 


LAFAYETTE HI-FI 
STEREO HEADPHONES 


* Air cushioned 
headband + Soft 
rubber ear pads. 
Frequency response, 
25 to 15,000 cycles. 
%* High sensitivity. 
Impedance 8 ohms 
per phone. Sup- 
plied complete with 
all cables, wires, 
overload junction 
box and 3-connection plug. 89/6. P. & P. 
2/6. 


TS-76 20,000 O.P.V. PUSH 

BUTTON MULTI-TESTE 
Large clear plastic eS 
scale, simple opera- 
tion. D.C. volts up 
to 1,000 v. A.C. 
volts up to 1,000 V. 
Resistance up to 
10 megohm. Current 
up to 250 mA. 
Decibels -—20 to 
+36 db. Size 
6in. x 43in. x 
2hin. Complete with 
leads, batteries and 
instructions. £5/19/6. P. & P. 2/-. 


TE-46 CAPACITY-RESISTANCE ANALYSER 


resistance. 
+e «Checks 


+ Determines power factor of electrolytics. 
Turns ratio scales. 4 Measures impedance. Capacity 
4 ranges 2PF—2,000 MFD. 


%& Factory wired and tested. * Capacitance bridge 
circuit. > Direct reading scales for capacitance and 


ye Magic eye null indicator and meter. 
opens. shorts, leakage and intermittents. 


2 


Resistance 4 ranges 2 


50uA. 26. 32/6, 1A D.C. 22/6 
1O0A...... 29/6 | 5A D.C. 22/6 
200A... 2.2 97/6 | 3V_ D.C. 23/6 
5O00UA..... 5/- | 10V D.C 22/6 
50-0-504A .. 29/6 | 50V D.C 22/6 
100-0-10024 27/6 | 100V D.C. 22/6 
PAs 22/6 | 150V D.C 22/6 
5mA ~.... 22/6 | 300V D.C 22/6 
l0mA .... 22/6 | 500V D.C. 22/6 
5OmA .... 22/6} 750V D.C 22/6 
100mA .... 28/6} 15V A.C 22/6 
150mA .... 22/8 | 50V_ A.C. 22/6 
200mA .... 22/6) 150V A.C 92/6 
300mA .... 22/6| 300V. A.C 22/6 
500mA .... 22/6 | 500V A.C 23/6 
750mA.... 22/6 
Type MR.52P. 22in. square fronts. 
50uA 57/6 | 10mA 32/6 
100A 47/6 |100mA .... 32/6 
500UA .... 37/6) 14 D.C. 32/6 
50-0-50uA.. 57/6 
100-0-100uA 47/6 300V-D.C... 82/6 
mAs ee 82/6 300V A.C... 32/6 
Type MR.65 33 x 38tin. fronts 

50uA .... 59/6 | ImA .....- 35/- 
100A 49/6 | 10mA 35/- 
500uUA .... 39/6 | 100mA 35/- 
50-0-50uA.. 59/6} 1A D.C. .. 35/- 
100-0-100uA 48/6 | 300V D.C... 35/- 

300V A.C... 35/- 


Turns/ratio/impedance 2 ranges 
Read insulation resistance direct 
Size 10}in. x 7in. x S}in. 


ohms-200 megohms. 
10 : L and 200: 1. 
on meter to 200 meg. 


POST EXTRA. 
: BAKELITE 
PANEL 
METERS 


First grade quality. 
3kin. square fronts. 


1A D.C. 29/6 
5A D.C. -. 29/6 
*1A AC... 29/6 
O0UA -....- *5A AC. .. 29/6 
50-0-50uA .. *30A A.C... 29/6 
100-0-100uA 300V D.C... 29/6 
TmA Sie 29/6 | *300V A.C. 29/6 
10mA 89/6 | 300V A.C... 35/- 
100mA 29/6 | VU Meter .. 49/6 


*Moving iron, all others moving coil. 
POST EXTRA. 


ILLUMINATED ‘‘S"’ METER 
1 21/32in. sq. front. Cal. in 8 units. 6V 
lamp 29/6. P.P. 1/-. 


MORE METER BARGAI ay 


100A 24in. Flush rd. ...-.-++++- /6 
30-0-30 mA 2hin, Flush rd, ....-- 9/6 
300V A:C. 2}in. Flush rd. ....--+- Q5/- 
500V A.C. 23in, Flush rd. .....--- 95/- 
ImA Meter Rectifiers ...------- 8/6 


Post Extra. 


6in. PANEL METERS 
Flush panel mounting. hermetically sealed. 
300A D.C. m/c ...-1- eee enews 65/- 


WESTON S54 MOVING COIL 
RELAYS 
Brand new boxed 42/6. P.P. QI-. 


E.M.I. WM5A CONSUL 
OSCILLOSCOPES 
Available as new, guaranteed perfect 

condition. £110 each. 


TELEPHONES TYPE H 
Sound powered, generator bell mnging, 
2 line connection. Fully tested- £4/19/6. 
pr. Carr. 5/-. 


a 
MODEL ITI-2 MULTITESTER 
20,000 O.P.V. 


20,000 O.P.V. D.C.: 
10,000 O.P.V. A.C. 
Specifications: 

DO. V.: 0-5-25- 


A.C. > Vz 
500-1L000V. 
Current: _0-50j,A- 
25 mA.-250 mA. ; 
Resistance: 0-60K- 
6MQ. ‘ 
Capacity: 0.01- 
0.3uFd (at A.C. 10 V.) 
Decibel: —20db--+22db. 

Output range: 0-10-50-500-1000V. 
Battery: 1.5 V. U12. 

SIZE: 3iin. x 4}in. x 1hin. 

Supplied complete with batteries, leads, 
instractions, 82/6. Post 2/6. 


Operation 200/240 v. A.C. Supplied brand new with 
instructions, £15. Carr. 7/6. : ue 


TE-20 RF SIGNAL GENERATOR 


Accurate wide range signal generator covering 120kc.-260mc/s on 6 bands. Directly 


calibrated. Variable R.F. attenuator. Operation 200/240 v. A.C. 
Brand new with instructions, £12. Carr. 5/-. 


to TH-46 CR Bridge. 
DETAILS. 


Similar in appearance 
S.A.E. FOR 


COSSOR DOUBLE BEAM OSCILLOSCOPE 1035 


4in. tube. Calibrated Y1 amplifier from 50 mV, to 50V. Bandwidth 10 me/s. 
Y2 amplifier from 5 v. to 500 v. with bandwidth up to 100 ke/s. 


Calibrated 
Directly calibrated 


X shift providing time measurements from 15 micro-seconds to 150 milliseconds. Sup- 


plied in guaranteed perfect condition. £37/10/- each. Carr. 30/-. 


89D. Brand new 59/6. P. & P. 4/6. 


Spare tubes TYPE 


ERSKINE TYPE 13 DOUBLE BEAM OSCILLOSCOPE 
Time base 2 ¢/s-750 ke/s. Calibrators at 100 ke/sand J me/s. Separate Yl and Y2 ampli- 
fiers up to 5.5 me/s. Operation 110/230 volt A.C, Supplied in perfect working order. 


£27/10/-. 20/-. 
MICROAMMETERS 

0-500 microamp., 2}in. circular flush 

panel mounting. Dials engraved 0-15, 

0-600 volts. Brand new boxed, 15/-. 

P..& By 1/6. 


_——— 
MINIFLUX 4-TRACK TAPE 
» HEADS 


Carriage 


Set of three, record, playback, erase. 
Only 29/6 set. P.P. 9d. 


SS 
FIELD STRENGTH METERS 


Frequency coverage 

to 250 moe/s. 
Fitted with 200 
microamp. meter. 
Supplied 
with __ tele- 
scopic aerial, 
earpiece and 
instructions, 
69/6 post 


paid. 


AS 


FIELD TELEPHONES 


Type “L’’ 2 line connection, generator 
bell ringing. Complete telephone inter- 
com. Supplied in excellent condition, 
fully tested and complete with batteries. 
only 69/6 per pair. Carr. 5/-. 

Type ‘“‘F ” As above but moulded bake- 
lite case (as illustrated). Supplied com- 
plete with wooden transit case for field 
use. £4/19/6 per pair. Carr. 5/-. 


8W W—133 FOR 


MODEL 500 30,000 O.P.V. 
TEST METER 


Reads voltages 
up to 1,000 D.C. 
at 30,000 ohms 
per volt and 
A.C. at 15,000 
o.p.v.; D.C. cur- 
rent to 12 amps. 
Resistance to 60 


Megs.; Decibels 
from -—20 to 
+56; Incorpor- 
ates internal 


buzzer for audible 
warning of direct shoris and blocking 
condenser for A.F. output measurements. 
Size 3yy is x Qin. 
£8/17/6. 


ner SRE 
MINE DETECTOR No. 4A 
Will detect all types of metals. Fully 
portable. Complete with instructions. 
39/6 each. 


Carr. 10/-, Battery 8/6 
extra. 


MAINS RECORD PLAYERS 
AND AUTO-CHANGERS 
ALL GUARANTEED WITH ARM AND 
CARTRIDGE 


x Oi 
PRICE 


Garrard SPR-10 player.... £417 6 
Garrard Autoslim changer... £6 6 
Garrard Autoslim de luxe.. £619 6 
Garrard AT6 changer, mono £10 9 6 
Garrard AT6 changei, stereo £10 19 6 
Garrard 4 H/F mono...... £1419 6 
Garrard 4 H/F, stereo .. £1515 0 
Garrard Type A changer .. £1715 O 
Garrard 301 Strobo, no arm £1910 O 
B.S.R. GU7 single player .. 4 6 
B.S.R. UAl4 changer .... £519 6 
B.S.R. UA 16 changer .... £612 6 


Postage extra, 


SEE OPPOSITE PAGE 


FURTHER DETAILS. 
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SEMI-AUTOMATIC ‘‘BUG” 


= as high as 
desired. Weight scale for reproductible 
settings. Precision tooled, anti-rust 
nickel plated brass and stainless steel 
operating parts. Size 6fin.x 3in. x 22m. 


Brand New. £4/12/6. Post Paid. 
SILICON RECTIFIERS 
400 v. P.I.V.4.7amp.(8CR) 776 
400 v. P.I.V. 3amp.....- 7/6 
200 v. P.I.V. 6 amp. ..... . SIG 
1,000 v. P.I.V.650m4A. .. 6 
800 vy. P.I.V. 500mA. ..-. 5/6 
400 v. P.L.V. 500mA. .... 3/6 
95 v. P.1.V.3 amp. ...--- 5/6 
70 v. P.1.V. lamp. ...... 3/6 
150 v. P.I.V. 165mA. L- 

Discounts for quantities. 


extra. 
ES 


PLUGS AND SOCKETS 
Painton 15 pin in line printed circuit con- 
nectors. 9/@ pr. Large quantities avail- 


able. Ditto 32 pin, 12/6 pr. Ee 
UNITERS. 4 pin, 2/6 pr.; 8 pin 3/6 Dr: 
12 pin 4/- pr.; 18 pin 4/6 pr. a 
PAINTON MINIATURE JONES. 4 pin 


3/6 pr.; 6 pin 4/- pr.; 8 pin 4/6 pr.; 12pm 
5/6 pr.; 18 pin '7/6 pr.; 24 pin 10/6 Pr. 
33 pin 12/6 pr. Post extra. 4 


AMERICAN BLOCK PAPER 
CONDENSERS — . 
Very high quality. 10 mfd. 600 v. 8/6 
10 mfd. 1KV 10/6; 12 mfd. 1.5 kV. 15/- 
post extra. i 
a 


L.T. METAL RECTIFIERS © 
FULL wave bridge connected. : 
vie 


1Z/18V1IA.. 8/9 | 24/36V1A.. 
12/18V 2A.. 6/3 | 24/36V 2A.. 13/ 
12/18V 44.. 8/6 | 24/36V 15A  45/- 


12/18V 6A.. 19/3 | 36/48V 6A.. 32/t 
12/18V 10A 22/6 | Post extra. : 


anal 
7 


L.T.. TRANSFORMERS _ 
For chargers, models, etc. All primarie 
tapped 200/250V. a 


(1) 3.5, 9 or 17V. 1 amp. ........ qi: 
(2) Ditto 2A 14/ 
(3) Ditto 4A | 
(4) Ditto 6A | 
(5) 3, 4,5, 6, 8, 10, 12, 15, 18, 20, 24 
or 80V. 2 amp. .....+-«-.-: 18/ 
(6) Ditto 4A cece ceeeeeeeeeeee f 
(7) Ditto GA “cies sececccune=s 37/ 
(8) 5OV. F AMP. ..cseeeeeeeeee 13/ 
(9) 50V. 1 amp. ....-.eeeeeeee 15/ 
Post extra. : 


AUTO TRANSFORMERS 


Step up or step down. Tapped 0/115/20 
230/250V.. 20W. Q/-; 60W. 12/6; 75% 
15/6; 150W. 18/6; 200W. 27/6; 300V 
42/6; 500W. 67/6; 1,000W. 90/-; 1,500¥ 
£6/19/6; 3,000W.* £7/10/-; 7.500W 


£15. 4 
(*Only tapped 0/110/230V.) Post extr 


ec OE 
12 VOLT A.C. TIME SWITCH 


Vernier 0-14 hrs. 250 v. 5A. switch. 13! 
post 2/-. Suitable 230/12V. transform 
= 


5/9. 
nn 

MODEL PT-34 2 
1,000 O.P.V. MULTI-TESTE 
Dependable” 
and Easy — 
Read 


50-250-500-1,000 V. 


Current: 0-1-100-500 mA. d 
Resistance: 0-100 KQ. EC 
Battery: 1.5 V. U12. a be 


Size: 3hin. x 2fein. x Lhin. 3 
Supplied complete with batteries, leae 
instructions, 39/6, post 1/6. ie 


SINCLAIR RADIO KITS 


MICRO 6. World’s Smallest Radio 
SLIMLINE Pocket Radio 
MICRO AMPLIFIER . 
SIGNAL INJECTOR .. 

All above post paid. 


G. W. SMITH & CO. (RADIO) LTB 


3 & 34 LISLE STREET, LONDON, W.C.2. © 


he 


» «May, 1964 


CONSTANT VOLTAGE 
TRANSFORMERS 

95/130V. input 115V. output 500 watts. 
Can be used in series for 230V. £4 each. 

Carr. 10/-. ; 
VARIABLE VOLTAGE 

TRANSFORMERS 
Pri. 230V. Sec. 0-260V. Lamp £4/10/-; 
/17/6; 5 amp £9; 8 amp 
; 10 amp £16/10/-; 12 amp 
£18/15/-; 20 amp £382/10/-. All fully 

shrouded. 


DUMONT KIO05IP! DOUBLE 

BEAM C.R.T. 
Twin gun, 6.3V. New, boxed, 59/6. 
P.P.. 3/6. 


MAINS ISOLATION 
TRANSFORMERS 


230V. to 230V. 50W. 16/6. P.P. 3/-.; 
100W. 29/6. P.P., 3/6; 1,000W. £5. 


Carr. 10/-. 
TM-59’er ‘““S” METER 
Signal © strength 
. mneter using 
? VT VM principles, 


} Calibrated in 8 
units, Sensitivity 
and zero adjust- 
|] ments. For any 

u superhet receiver 
with AVC. Re- 
quires 150/200V. 
and 6 or 12V. Complete with valve and 
full instructions. 82/6. P.P. 2/6. 


VARIAC TRANSFORMER 
24 amp. Pri. 230V. Sec. 185/250V. 
£12/10/-. Carr. 10/-. 


MAINS MOTORS 220/240V. 
90 watts, 5,000 r.p.m. 43 x 3in. fin. 
spindle, 22/6. P.P. 2/-. : 


MINIATURE LEAD ACID 
ACCUMULATORS 
Briand new 2V. 154A. 4 x 1 x Ifin, 
5/6. P.P. 1/3. 12V. 0.75A. 4 x 3 x Lin. 

15/6. P.P. 1/6. 


TWIN MOTOR BARGAIN 

200/250V. 
A.C. Twin 
concentric 
spindles. 

Either 
motor  re- 
versible. 


1,400 r.p.m, 

Brand new 

12/6. P.P. 
; 2/6. 


DESK TELEPHONES 
Std. type with handset and bell. No dial. 
Unused 25/-. P.P. 3/6. 


GEARED SLIDER RHEOSTAT 
1.2 ohms 12 amps. 15/6. P.P. 3/6. 


COLLARO/MAGNAVOX 
_ STUDIO TAPE 
TRANSCRIPTOR 
Brand new, 3 speeds, 1%; 33, 734 ip.s. 
3 motors, digital counter. Complete with 
2 spools, instructions, 10 gns. Carr. paid. 


4-CHANNEL TRANSISTOR- 
ASED MICROPHONE MIXER 


Add musi- 
eal high- 
lights and 
addition- 
al sound 
effects to 5 
your recordings. The 
MM-4 permits mixing 
of four signals such as microphone, 
records, funer, etc. into single -output, 
Inputs and output take standard plugs. 
Fully transistorised and self-contained in 
handsome case. PRICE 59/6 Post Paid. 


R.C.A. HEADSETS 
Low imp. Fitted with std. jack plug, 
15/6. P.P. 1/6. 


LARGEST STOCKS OF COM- 
PONENTS, RECEIVERS AND 


TEST EQUIPMENT IN THE 
COUNTRY 

Send 1/- P.O. for full catalogue 
and lists. 


OPEN 9 a.m. to 6 p.m. every day 
MCNDAY TO SATURDAY 
Trade supplied 


= 


WIRELESS WoRLD 


HE-30 SUPER AMATEUR COMMUNICATION RECEIVER 

; arasd 4 bands covering 550 ke/s. to 30 me/s. 
= continuous. Operation 200/240 volts A.C, 
Special features include : Easy-to-read 
illuminated. slide milé © dial—built-in Q 
multiplier —-Acrial. trimmer calibrated 
electrical bandspread on amateur bands 
— 0-100 Jogging scale — noise limiter — 
AVC/MVC  selector—stable oscillator -and 
B.F O.-for clear CW and SSb. reception— 
built-in edgewise *‘S*’ meter. Output for 
*phones or STD. speaker. Supplied brand 
new and guaranteed with manual, £42 
Part Exchanges welcome. 


carriage paid. §.A.E. for full details. 


eS 
HE-80 14-VALVE AMATEUR COMMUNICATION RECEIVER 


550ke/s. to 30me/s + 2 METRE BAND 144 
to 146 me/s: Two receivers in one. Con- 
tinuous coverage from 550Ke/s to 30mc/s 
and 144 to 146me/s. Dual conversion on 
2 metres, with extra RF and Mix. stage. 
Special features include ‘‘ 8 ” meter, Crystal 
calibrator ‘‘Q” multiplier, B.F.O., Band- 
spread on all amateur bands, large illum- 
inated dial with logging scale. Improved 
A.N.L. Regulated power pack. Output for 
phones or speaker (8 or 500 ohms). Operation 
200/250 volt A.C. Valve line-up 4 x 6AQ8, 
3x6BA6, 2x 6BE6, 1x 6BL8, 6AL5, 64Q5, 
6CA4, and OA2. Attractive grey steel cabinet, 17 x 7} x 10in. Supplied brand new 
and guaranteed complete with instruction manual. 59 GNS. Carriage paid. 8.A.E, for 
full details. Part exchanges welcome. 


NATIONAL H.R.O. RECEIVERS 
SENIOR MODEL. Complete with a full set of 9 coils covering 50kc/s to 30me/s. Each 
receiver thoroughly checked and tested before despatch. Dual purpose rack model 
for table or 19in. rack mounting. Extremely good used condition, £18/18/-. Carr. £1. 
200/250 volt A.C. power supplies for H.R.O, also sold separately, 59/6. Carr. 5/-. 
§.A.E. for full details. 


P.C.R.2 COMMUNICATION RECEIVERS 
Excellent 6-valve receiver. Frequency coverage on 3 bands, 800-2,000 metres, 190-550 
metres and 6-22 me/s. Output for phone or speaker. Supplied in perfect condition 
$5/19/6 each. Carr. 10/-. The receiver can be supplied with an internal power 
supply to operate on 200/250 volt A.C. at 39/6 extra or plug in external power supplies 
are 35/- extra. Full circuit supplied. 


MODEL TE-18 GRID DIP METER] MODEL PV-538 VACUUM 
OMPLETE WITH ALL COILS FOR ALL 
FREQUENCY RANGES FROM 360 Ke/s TUBE VOLTMETERS 


c/s. Latest 


design with 


@ Compact—True one 


r special circuit for 
handed See ., stable and accurate 
Covers 360 ke/s. tO} yeasurements. Resis- 


220 mc/s. @ Functions 
as a Grid Dip Oscil- 
lator. Absorption wave 
meter and Oscillating 
Detector. @ Complete- 


tors used are all 
within 1% tolerance. 
Special designed 4in. 
200A meter. 11 meg, 


a : inputs. 
ly wired—not a kit. : ¢ 
The TH-18 can deter- | Ranges: — D.C.V. 0- 
mine the resonant] 1.5-5-15-50-150-500 
frequencies of tuned 1,500 V. 


circuits, detect stray 
resonances in trans- 
mitters, check neutra- 
lization,etc. Frequency 
range 360 ke/s. to 220 me/s. in 8 accurately 
calibrated ranges. Grid current meter has 
a 500 A movement. Uses a GAF4A 
valve, powered by a built-in transformer- 
operated power supply with selenium 
rectifier. For 220/240 v. A.C. 50-60 c/s. 
Size 7}in. H. x 23in. W. x 2in. D. 
£12/10/-. Carr. 3/6. 


PRECISION COMBINATION VOLTMELERAMMETER : 
Two separate instruments housed in polished wood case, 6in. scales with knife edge 
panier Ranges as follows: A.C. and D.C. Volts 0-160-300-600 volts. A.C, and D.C. 
Current: 0-25-50-150-200 amps. Supplied complete with shunts, leads and leather 
carrying case. Brand new condition. £9/19/6 each. Carr. 7/6. 


PRECISION PORTABLE VOLTMETERS 
Polished wood case. 8in. scale with knife edge pointer. A.C. and D.C. volis. 0-160 volts, 
59/6; 0-160-320 volts £5/19/6. PP. 3/6. 


NOMBREX INSTRUMENTS 


1. Transistorised audio generator. 10- 
100,000 c/s. Sine or square wave. 
Post paid with battery £1615 O 

2. Transistorised Signal Generator. 
150 ke/s-350 Mc/s. Better than 2%. 
Post paid with battery £9 10 : 0 

9. Transistorised Resistance Capacity 
Bridge, 19-100 megQ, 1 pf.-100p#. 
Leakage test and visual null indica- 
tor. Post paid with batt. £8 5 O 

4. Mains operated transistor power 
supply unit. Regulated output 1- 
15 v. up to 100 mA. Overload pro- 
tection. Post paid .. £610 0 

5. Transistorised Induction Bridge 
lpH to 100H ...... £18 0 0 


8.A.B. for full details, 


HEAVY DUTY POWER SUPPLIES 
Input 200/250 volt A.C. Three H.T. outputs 2-x 400V. 175mA, and 350V. 225mA. 
All fully smoothed. 2 x 6.3V. 5 amp., 6.3V. 4 amp. 12V. 0.5amp, Supplied in perfect 
condition £5/10/-. Carr. 20/-. 


+D.0.V. 0-1.5-5-15-50-150-500-1,500 V. 
A.C.V. 0-1.5-5-15-50-150-500-1,500 V- 
RMB. 0-1.4-4-14-40-140-400-1,400-4,000 
PE. 


Resistance: 2 ohm to 1,000 meghom, 
Decibels: —10db to + 65db. 

Operation: 220/240 volt A.C, Size 7x 
48 x4in. Supplied brand new and guar- 
anteed complete with probe and instruc- 


tions. £13/19/6. P.P. 3/6. 


as 


ba 


MARCONI TF 144G/4 STAN- 
DARD SIGNAL GENERATORS 
First release of this late mark. 85 ke/s 
te 26 me/s +1%. Output variable from 
IV. to 1 volt. Internal sine wave. 
modulation 400 c/s up to’ 75% depth 
Operation 200/250 volt A.C. Offered in 
really excellent-condition, like new, fully 
tested and guaranteed, £25. Carr. 30/-. 


LAFAYETTE BRAND 
RECORDING TAPES 


First grade quality American tapes. 
Brand new and guaranteed. Discounts 
for quantities, 

3in, 200ft. L.P. mylar ...... 4/- 
3tin. 6008. T.P. mylar 


5in. 600ft. std. plastic ... 
din. 900ft. L.P. acetate c 
din. 1,200ft. D.P, mylar ........ 
5}in. 1,200ft. L.P. acetate........ 
5}in. 1,800ft. D.P. mylar 
Jin, 1,200ft. std. mylar 

Tin. 1,800ft. L.P. acetate 
Jin. 1,800ft. L.P. mylar ........ 
Tin. 2,400ft. D.P. mylar .. Be 
Postage 2/-. Over £3 post paid. 


MARCONI! TF-885 VIDEO 
OSCILLATORS 
20 c/s to 5 me/s sinewave and 500 ¢/s- 
150 ke/s squarewaye. Eleven position 
attenuation. Operation 110/200/250 volts 
A.C. Supplied in perfect condition, £45. 
Carriage 30/-. 


TRANSISTORISED FIELD 
STRENGTH METER 

3 bands 2.5 to 57 
me/s, permits easy tune 
up for max, transmitter 
output. Earphone jack 
to monitor audio. 200u 
A meter cal. 0-10. 
Supplied complete with 
battery, telescopic aerial, 
£7/7/- each. P.P. 2/6, 


HEADSET AND BOOM 
MICROPHONE 
American type, low impedance, padded, 


49/6. P.P. 2/6. 


ROTARY TRANSFORMERS 
12 VDC input, Output 310/360VDC. 
30mA. New boxed, 10/-. P.P. 2/-. 


200KQ INSTRUMENT POTS 
Wirewound, 3}in. dia., 5/6 ea. P.P. 3/3 


R.C.A. PLATE 


TRANSFORMERS 
200/250V. pri. 2,000-1,500-0-1,500-2,000V 
500mA. New boxed, £6/10/-. Carr. £1: 


PHOTO VOLTAGE 
AMPLIFIER UNITS 
Fitted with twin selenium photo cells, 
Tinsley mirror galyo, £9/19/6 each. 

Carr. 7/6 

500 VOLT BRIDGE MEGGERS 
Evershed Vignoles Series If. Supplied in 
as new condition, complete with leather 
case, £40 each. Guaranteed. 


TRANSISTORS 


All new and guaranteed. 


OC22 22/6. OC73 6/— OCl170 8/6 

OC28. 24/6 .OC74 5/6 OCI71 6/6 

0C35 18/— OC75 5/6 AFII6 6/6 

0042 6/6 OC76 5/—- AF117 9/6 

O044 5/— OC78 6/6 XAI04 4/6 

OC45 4/6 OC81D 4/6 XBli2 3/- 

OC70 5/- OC81 5/6 XC141 10/- 

oc71 4/— OC83 6/- 

OC72 5/6 OC140 19/- Post extra. 
9 TRANSISTOR 
WALKIE-TALKIE i 

TWO-WAY RADIO if 

Average ° range : | 

up to 1. . 

miles. Supplied ' 

complete with ES | 

Telescopic TRANSCEIVER 

Aerials, Bat. 

teries, Personal : 


Earpieces, : 
Leather carrying 
cases and instruc. 
tions. Brand- 
new guaranteed, 
£25 pair. 8.A.E. 


LIMITED 


Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 


STREET, LONDON, °W.C2 


gabe. Pree 334 LISLE 
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TAPES. 


FIRST QUALITY 


“ GEE’S? SUPER QUALITY MESSAGE 
Bin. Std. 150ft. 3/9, 3in. L.P. 
240ft. 5/=; 3in. D.P. 400ft. 10/-. 


WIRELESS WORLD 


TAPE! 


o) 
& FACTORY FRESH 

Sin. Std. 600ft. Mylar 8/6 
aD Jin. Std. 1,200ft. Mylar 12/6 bodies 
S 5in. L.P. 900ft. Acetate 10/- ey 
= Sin. L.P. 900ft. Mylar 12/6 | EXCLUSIVE! 
z 53in. L.P. 1,200ft. Acetate 12/6 American 
8 5iin. L.P. 1,200ft. Mylar 15/= |«prand Five” 
® 7in L.P. 1,800ft. Acetate 15/- | _, L.P. 900%t 
& 7in. L.P. 1,800f. Mylar 20/- 15” L.P. : 
(3) 4in D.P. G600ft. Acetate 9/- Leadered— 
5 5in. D.P. 1,200ft. Mylar 15/- Boxed. 
1} Siin. D.P. 1,800ft. Mylar 22/6 | ownty 10/6 
= 7in. D.P. 2,400ft. Mylar  25/- 
2 * BASF TRIPLE PLAY TAPE 
E NOW AVAILABLE IN ALL SIZES. - 


AMERICAN 


On “SHAMROCK”’ 


brightly coloured spools in neat plastic 
cassettes, Ideal for gifts or messages. 


COLLARO “STUDIO’’? TAPE TRANS- 
CRIPTORS. Brand new in. original 
cartons, _ 3 speeds, 1%, 3%, 74 i.p.s. 

3 motors, digital counter, etc. Complete 
with 7in. spools, instructions and fixings, 


EXCLUSIVE 


Tin. LP. 1,8008t.' 


TAPE 


TO 


GEE’S 


15/6 


THE 
A complete reel of magnetic tape can be effec- 
tively erased of all traces of recorded matter 
within a few seconds leaving tape as new. 
Operates on A.C. 200/250 v. Today’s price 35/-. 
FEW ONLY AT 80/-. P. & P. 2/6. 

Where not stated. pleaseadd P. & P. 2[- per order. (Orders over £3 post free.) Many other types available 


“INSTANT? BULK TAPE ERASER 


including “‘ SCOTCH,” “ EMI,” “ BASF,”’ “ Synchrotape,”’ etc. 


A.C. 200/230 v. operation, 
PRICE 10 GNS. Carr. paid. 


Professional 
quality 


“GEE’S’’ ACCESSORY KIT ; 
1 “BIB” Splicer, 1 Splicing Tape, 8 Leader 
Tapes (8 colours), 10 Retaining Clips, Packed in 
plastic container. PRICE 82/6, While stocks last. 
SPARE SPOOLS. 24in. 1/6; 3in. 1/-; 4in., 5in., 
5fin., 2/= each, 7in. 2/6; 8tin. 5/-. 


SPECIAL 


Send S.A.E. for our huge money- 
ANTITIES. 


saving literature on Tapes and Accessories. SPECIAL DISCOUNT FOR TAPE QU 


GARRARD RECORD 
PLAYER BARGAINS 


4HF Mono 


RE - EN- 
P.A. EQUIPMENT 2. 5 y 
. L oU OD 
HAILERS 

a. (Ex - Govt.) 
Heavy duty 
E20 watts., 
- metal, 
ohms. 
15in., 
15in., 

(approx.) 
new 
boxed. 
Carr. 
Ditto 
reconditioned, 
£6/10/-. Carr. 10/-. 


6 inch P.M. HEAVY 
DUTY SPEAKERS. 
Complete with line 
trans., in all steel 
blue-grey double 
grill-d cabinet, 30/-. 
P. & P. 3/-. 

Ditto, with 10in. 
P.M. speaker 39/6. 
Carr iGleuie 

TRUVOX TANNOY 
LOUD HAILERS. 
With 180 ohm line 
transformer and condenser. 
ohms, handling capacity 8 watts. 
in slope-front wooden case, 30/-. 


W.B.Stentorian 
Dual — Purpose 
Speaker System 


Incorporates 2 
8” 3 ohm speak- 
ers and 100 v. 
line transformer. 
Handling capacity 
10 watts. Mounted 
back to back in one 
cabinet they give ex- 
cellent sound distribu- 
tion. Ideal for dance halls, 
factories, and all P.A. 


Impedance 7} 
Complete 
Carr. 5/-. 


systems. LIVATED QUANTITY ONLY. 


WANTED FOR CASHI!! 
Good quality modern P.A. Equipment, Test 
Equipment, Hi-Fi Equipment, what have you! 
Single items or quantities. Offers by return. 


SRP10 Single Player with auto stop $4 17 
Autoslim De Luxe AT6 Mono 


Autoslim Mono Plug in head ......... 


xe AT6 Mono ...... £10 9 
(with Stereo cartridge £1 extra) 


6 
6 
£619 6 
0 


: B.S.R. UA.14 
4-speed mixer changer Turnover head. Brand 


New. 
SPECIAL LOW PRICE 
£5/19/6. Carr. 4/-. 


CRYSTAL MICROPHONE MODEL BM.3 
Three-way mike for hand, desk or floor stand use. 
Response 100-8,000 c/s. Sensitivity —62 dB. 
Length 7in. Head dia. 1}in. Supplied with neck 
band, lead and standard jack plug. Terrific 
performance. Outstanding value at ONLY 
89/6. P. & P. 2/-. Table stand 12/6 extra. 


. MICROPHONE FLOOR STAND (Telescopic). 


HEAVY 9in. dome, chromium base, chromium 
stand with screw top. Extends to approx. 6ft. 
55/-. Carr. 5/-. 

SOUND POWER OPERATED HEAD AND 
BREAST SETS. Brand new. (Ex. Admiralty.) 
Make a perfect intercom, by connecting two sets 
together. Will operate up to } mile, no batteries 
required. Original maker’s boxes, 17/6 each. 
P. & P. 4/-. Two for 85/-. P. & P. 4/-, 


15 WATT TRANSISTOR POWER AMPLIFIER 
A new transistor Audio Frequency Amplifier 
of new modern design incorporating a number 
of addittonal practical features. Operates on 
12 volts. Power output 15 watts. Output 
fimpedance 25, 15, or 3.75 ohms. Inputs for 
mike and gram. Frequency response 100 c/s. 
to 10 ke/s. Incorporates on/off switch, volume 
control, tone control, pilot lamp. Complete 
in pale green hammer finish metal case, size 
6 X 33 xX 52zin. Weight 4} lbs. Made in 
England. Brand new and fully guaranteed, 
All parts replaceable. ONLY £21. 


G.P.0. STANDARD 19in. HEAVY DUTY 
UIPMENT RACKS 


EQ 
4ft. 6in. Channel Uprights, £4. Carr. 15/-. 
5ft. 6in. Angle Uprights, £4/10/-. Carr. 15/-. 
6ft. Channel Upright, $6. Carr. 20/-. 
7ft. Channel Upright, £7. Carr. 20/-. 
All with Heavy Duty Base. 


GEE sos. RADIO 


LONDON, W.C.2 
Open 9-6 Mon. to Fri. | p.m. Sat. 
Adjoining Leicester Square Tube. 
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OUTSTANDING BUYS IN QUALITY MULTI- 
METERS 


100,000 o.p.v. MULTI-TESTER Model 370-N. 
Incorporates 9.5 wA. basie meter, scale size 
4x24in. Ranges D.C, volts, 8 ranges 100 mV. 
to 5 kv, D.C. amps., 7 ranges, 10 wA. to 10 A. 
A.C. volts, 6 ranges 2.5 v. to 1 kv. Ohms 5 
ranges 0-50 megohms and 5 ranges 40 ohms 
to 400 K ohms. Overail size 7X5x 2hin. 
PRICE £14/14/-. 

30,000 o.p.v. MULTI-TESTER MODEL 500 
Ranges D.C. volts 0-1,000 v. A.C. volts 0- 
1,000 v.. (15,000 o.p.v.). D.C. current 0-05 
500 mA., 0-12 v. Resistance 0-60 megs. Decibel 
+20 to —56 dB.. Sizes 34 x6, x 23in. 
ONLY £8/17/6, ; se a 
20,000 o.p.v. MODEL C.T. 500. .Ranges D.C. 
Volts 0+5,000 v:.A.C, Volts 0-1,000 v. (10,000 
o.p.v.).’ D.C. Current 0-500 mA. - Resistance 
0-12K-120K-1.2M-12M. ohms (by 2° 1:5 -v. 
internal batteries). “Decibels —20 to + 62 dB. 
Sizes 54x 14x 83in. ONLY £5/19/6. . 


-{8,300 ohms per volt. Model YP.60. “Pocket 


size meter ideal for general use. Ranges D.C. 
volts, 6, 12, 60, 300, 1,200 A.C. voits, 6, 12, 


of 60. 800, 1,200. D.C. amps., 300uA, 3 mA, 


300 mA. Ohms, 0-30 K ohms, 0-3 M ohms, 
DB, —20 to +18 dB, 0 to +24 dB. Size, 
43x 3X 1hin. PRICE 52/6. P.P. 2/-. 

2,000 ohms per volt. Model Y.8. Sub-miniature 
in size ana convenient in use. Ranges D.C. 
volts, 6, 30, 150, 500, A.C. volts, 6, 30, 160, 600, 
D.C. amps. 150 mA. Ohms, 0.100 K ohms. 
Sizes 3 x 23 X 1jin. PRICE 39/6. P. & P. 2/-. 
All complete with test.leads, battery, instruc- 
tions and fully guaranteed. - ‘oo eee 


“POWERSTAT’ 


VARIABLE 
TRANSFORMERS _< 
Input 230 volts. & 
50/60 cycles. Out- 
put 0-260 volts at 
9 amps. Fully 
shrouded. For 
bench or panel 
mounting. A robust 
job of outstanding 
quality and per 
formance. Brand 
new and guaran- 
teed. £15. Carr. 
7/6. Made in U.S.A. $ w 
AUTO TRANSFORMERS. Step up, step down, 
110/115, 220/230 v. Fully shrouded terminal 
block connectors. 150 w. 82/6; 300 w. 47/6; 
500 w. 67/6; 750 w. 77/6; 1,000 w. 90/=; 1,750 w. 
175/-. Carriage 5/- on each type. - 


RCA PLATE TRANSFORMERS 190 to 250 v. 
primary 50-60 cycles. Secondary 1,500-0-1,500 
v. or 2,000-0-2,000 v. at 500 milliamps: Brand 
new and boxed £6/10/-, Carriage extra. 


COSSOR, 1035 DOUBLE BEAM 
OSCILLOSCOPE : 
A fine instrument in perfect condition and in 
good working order, £37/10/-. Carr. 30/-. Also 
1049.at £45. Carr. 30/-. 


EVERSHED &VIG- 
NOLES Series II, 
500 v. Megger in 
good cond. §18/18. 


2 rea ohm 
meter). 2 ranges 0-3, 0-30 ohm. Complete with 
leather case and test leads. As new, £6/6, Ditto 0- 
500, 100-5,000 ohms, £6. 

& VIG- 
NOLES. Wee Megger 
500 w:, with leather 
carrying case, good 
‘working: order £15. 
Also 100 v., as above, 
£6/6/-. 
BRIDGE MEGGERS. 
Evershed and Vignoles 
Series 2, 500 v. Ac- 
curate working order, 
perfect condition, fully 
tested. Complete with 
leather case, £40. 


May, 1964 


Electronics Centres throughout Great Britaue 


WIRELESS WORLD 


CTERN-CLYN 


» OF 


= 


THE WORLD AT YOUR FINGERTIPS !! 


THE HE-30 4-BAND COMMUNICATION RECEIVER 


One of the finest general coverage bandspread 
Receivers available at this price. Covering 
550 ke/s.-1,600 ke/s., 4.8 Me/s.-14.5 Mc/s., 
1.6 Me/s.-4.8 Me/s., 10.5 Me/s.-30 Me/s. 
Illuminated slide rule dial calibrated every 
5 ke/s. on 80 and 40 metres. Edgewise meter, 
0-100 logging scale coverage from 0.55- 
30 Mc/s. 8 valve plus Rectifier Superhet 
circuit, RF stage with an Aerial Trimmer. 
2 IF stages. BFO ontrol. Q-multiplier. 
Controls: Function Switch, Audio Gain. 
Selectivity (Q-multiplier), Frequency (BFO), 
Band Selector, IF gain, Trimmer AVC-MCV 
; Switch, ANL Switch, Main Tuning, Band- 
spread Tuning and Headphone Jack. Selectivity—60 dB at 10 ke/s., 0.8 ke/s. at 6 dB 
(with Q-multiplier), IF—455 kce/s. External P.M. Speaker reqd. 4 or 8 ohms impedance. 
Output 1.5 watts, 8 modern Miniature B7G Base Valves and 5Y3 Rectifier. Size 15 x 10 x 
7Zin. Grey crackle finish. For operation on A.C. mains 220/240 v. 50/60 cycles, Full 
instructions and circuit diagram supplied. Send 8.A.E. for leaflet. 40 G 
CARRIAGE PAID ; PRICE ns. 


THE NEW HE-80 COMMUNICATIONS RECEIVER 


The HE-80 has outstanding sensitivity, 
0-100 logging seale for instant re-set, 
built-in ‘‘8S** meter, special recording 
Jack, remote control socket allowing 
simultaneous control with transmitter, 
100 ke/s. crystal oscillator circuit pro- 
viding accu:ate harmonic signals of either 
4 or 8 ohms impedance. Two headphone 
sockets, one high, one low. Technical 
Specifications: Frequency Coverage: Band 
I, 540-1,605 ke/s.; Band II, 1.6-4.8 kejs.; 
Band II, 4.8-14.5 Me/s.; Band IV, 10.5- 
30 Mco/s.; Band V, 144-146 Mc/s. Bandspread (Ham Band directly read): 80 Metre Band; 
40 Metre Band; 20 Metre Band; 15 Metre Band; 10 Metre Band. Sensitivity: 1 microvolt 
for 10 dB signal to noise ratio. Selectivity: Normal 10 ke/s. at —75 dB, 1.25 ke/s. at 
—6 dB. With Q-Multi.: variable to 700 cpsat 6 dB. Operation: AM, SSB, CW and FM. 
AM diode detector. SSB/CW product detector (BFO). FM gated bean detector. Power 
Source: 240 volts 50/60 cycles A.C. Power Consumption: 60 watts. Audio Output: 1.5 
waits, 8 or 500 ohms impedance. Auxiliary Circuits: Electrical Bandspread, Q-Multiplier, 
ANL, AVC-MVC. BFO, 100 ke/s. crystal colibrator. Valve Line-up: 4-6AQ8, 6BL8, 3- 
6BA6, 2-6BE6, GALS, 6AQ5, OA2, 6CA4. Dimensions: 17in. wide, 64in. high, 10in. deep. 


Price 5Q Gns. “Pa 


* Medium waveband reception and a 59in. 


THE HE 40 4-BAND COMMUNICATION RECEIVER 


Completely built and ready to go. High 
sensitivity Superhet receiver covering 550 
Ke/s.-1,600 ke/s., 1.6 Me/s.-4.4 Me/s., 4.4 
Me/s,-11 Mc/s., 11 Mc/s.-30 Me/s. Elec- 
trical bandspread tuning. Slide-rule type 
tuning dial. Internal ferrite rod aerial-for 


10-section chromium plated telescopic 
whip aerial for the Short wave bands. 
Sockets for optional outdoor aerial. In- 
ternal monitor loudspeaker. Latest modern miniature 
B7G bass valyes.. Headphone socket (may also be used 

for external loudspeaker). ANL, BFO, Receive/Stand-by switch. Built-in “ S$ °’ meter 
220/240 volt A.C. mains, 50-60 cycle operation. Handsomely styled cabinet with grey 
crackle finish and handsome front panel, with chrome and satin chrome fittings. Size 
13 x 8} x 5gin. Wet, 11} lbs. A comprehensive instruction manual is supplied. An 
ideal receiver for the radio amateur and Short wave listeners of all ages. 

Send 8.A.E. for leaflet. CARRIAGE PAID, PRICE £24.1 5.0 


“STARFLITE TRANSMITTER” 


Designed to meet the needs of most amateurs 
the Starflite has single-knob ‘bandswitching, 
front panel switch to select any of five 
erystal positions with provision for an 
external VFO. Controlled carrier modulator 
permits almost 100% of the CW input to 
be used on AM peaks. Grid-block keying 
provides chirp-free operation. A full wave 
silicon diode power supply effects extremely 
low output ripple for cleaner CW trans- 
mission, electron-coupled Pierce Oscillator, 
capacitance bridge neutralization of the final 
and a three-stage lowpass filter. An illumi- 
nated edgewise D’Arsonval panel meter. Pi-network output provides the correct im- 
pedance match between the plate circuit and any 50-72 ohm coaxial feeder. Easy to 
follow point-to-point instructions supplied with each set of components. When con- 
structed the Unit is housed in a heavy gauge steel Cabinet finished in grey crackle. 
SPECIFICATIONS: Power Input—90 watts peak. Operation: CW, AM Phone—crystal 
or VFO Control.: Band coverage: 80-10 metres. Coupling: Pi-Network. Valve Line-up. 
6146, (2) 6CL6, 12AX7, 6DH7. Low Pass Filter. Size 134in. wide x 12in. deep (inc, 
Prey x os high Mh wae aoe hee 28 Ibs. Power requirements: 200/240 v. 
50-60 cps, watts. Carriage and 
35 Gns, istran 


usurance 15/-. 


ARGEST SELECTION OF 
PHONES IN THE U.K.! 
DM.303. Dyn- DM.301. Dyna- 


: e si mic High Impe- 
amie High Im facies “ithe ond 


THE L 
MICRO 


pedance Desk off switch. Omni- 
Microphone. ¢ ‘ recti are i 
; rome-plate 
Complete ae diecast frame. 
stand. Metallic price 99/6. 
green finish. P. & P: 2/6. 


Price 5 gns. 
BP & PP. 2/6. 


BM.3. 
Quality 
Crystal 
switch. 


with muting 
7 Chrome and black en- 
amel finish. Complete with lead, 
neck harness and removable stand 


adaptor. Price 39/6. P. & P, 2/6. 


DM.304. Dynamic 
Dual High or Low 
with on/off switch. 
Satin chrome finish. 
Price 89/6. 


Matching table stand, 12/6 extra, Pp. & P. 2/6. 
; : DxX.29. 
Dynamic 
High 
Black )pmM.107. Dynamic 
crackle High Imp. with 


switch. Chrome and 
black enamel finish. 
Price 69/6. P. & P. 2/6. 


finish. 
With 
desk 
stand. 


P. & P..2/6. 


Price 59/6. 


cM.30. 
Crystal 


MS.2. Desk stand. 2- 
section high quality chrome 


with black enamel base. Microphone 
- Dual jin. and fin. screw. with on/off 
mike coupling. 9tin. switch and 


Satin chrome finish. 
P. & P. 2/6. 


holder. 


closed, 14in. extended. 
Price 39/6. 


Price 22/6. P. & P. 2/6. 


- JTV2 TUNER. 


MARTIN 


FULLY TRANSISTORISED A U D l O KITS 


These ingeniously designed sub-assembled kits 
enable you to build a transistorised Hi-Fi 
system by simply linking together your choice 
oi units. No technical knowledge or special 
tools are needed to build with complete success. 
All units are supplied on printed circuit boards 
ready to mount and connect. Latest type 
transistors used in conjunction with the 
specially developed circuits give you superb reproduc- 
tion. For battery operation or can be used on A.C. 
mains with Martin power supply unit. Following Audiokits avail- 
able:—Unit 1.—5-Stage Matching Input Selector Unit 47/6. 
Unit 2.—Pre-Amplifier with Master Volume Control, 37/6. Unit 3.—3- 
Channel Mixer, 79/6. (Plug-in matching adaptois for above, 8/6 each.) 
Unit 4.—Combined Pre-Amplifier and Tone Control Unit, 62/6. Unit 5.—10 watt Main 
Amplifier (3 ohm output impedance only at present), £5/12/6. Unit 6.—Power Supply 
Unit, £2/12/6. P. & P. extra on above items. Full range of attractive Perspex escut- 
cheons available. Send 8.A.E. for fully descriptive literature, 


SEND S.A.E. FOR COMPLETE LIST OF 


PRE-RECORDED TAPES 
NOW AVAILABLE FROM STOCK 


Complete range available. 
The following are selected examples only. 


JASON 


FMT1 TUNER. 4 valve with ratio detector plus matched pair germanium diodes. Ex- 
ternal power supply required. All required components, £6/15/-. P. & P. 2/6. 


FMT2 TUNER. The modern shelf mounting yersion of the FMT1 complete with honey- 
comb case and complete with built-in power supply, All required components, £10/12/6 
P. & P. 4/-. 


FMTS TUNER. 7 valve tuner, with Foster Seeley discriminator. For fringe areas 


complete with power supply. All required components, £12/5/-. P. & P. 4/-. 


«‘ MERCURY 2”? TUNER, 5 valves with special turret for switching channels to operate 
on 3 F.M. stations: Home, Third and Light, and TV channels as required. Foster Seeley 
discriminator, Less power unit. All required components, £10/12/6. P. & P. 2/6. 


Switched tuner covering B.B.C., F.M. and B.B.C. TV and ITV. Turret 
tuner with built-in Foster Seeley discriminator. All required components, £15/10/-. 
P. & P. 4/-. 


Instruction books and itemised price lists available separately as 
follows: FMT!, FMT2, FMT3,2/6each. MERCURY 2, JTV2, 3/6 each. 


SEE FOLLOWING PAGES FOR MORE 
ITEMS AND ADDRESSES 
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WIRELESS WORLD 3 


(1) MULLARD ‘10 Plus 10” 
STEREO AMPLIFIER 

A High Fidelity design providing up to 

10 watts (per channel). 

KIT OF PARTS £20.0.0 

BUILT AND TESTED £24.0.0 (C. & 1.7/6.) 

We can also supply the MAIN AMPLIFIER 

for operation with our DUAL CHANNEL 

PRE-AMPLIFIER. 

KIT OF PARTS £27.0.0 

BUILT AND TESTED £34.0.0 

(Cc. & I. 10/6.) 


(2) MULLARD DUAL 
CHANNEL PRE-AMPLIFIER 
A four-valve design for both STEREO- 
PHONIC and MONOPHONIC operation. 

KIT OF PARTS £12.10.0 
BUILT AND TESTED £15.0.0 
(C. & I, 5/-.) 


(3) THE ‘‘ TWIN’ THREE” 
“STEREO AMPLIFIER 
Based on a recent design by MULLARD 
LTD. it is ideally suited for use in POR- 

TABLE RECORD PLAYERS. 

BUILT AND TESTED £9.0.0 (C. & I. 7/6.) 
To construct a STEREO PORTABLE RE- 
CORD PLAYER we offer: 

Assembled AMPLIFIER with two ROLA 
8 x bin, LOUDSPEAKERS and PORTABLE 
CASE for £16/10/0. (C. & I. 10/-.) 


(4) THE ‘‘TUDOR” STEREO 
AMPLIFIER 

A self-contained shelf mounting Amplifier 

designed to provide high quality stereo- 

honic and monophonic reproduction. 

RICE ONLY £15.0.0 (C. & I. 7/6.) 


(5) TUDOR STEREO HI-FI 
SYSTEM 
Comprising a self-powered AM/FM Tuner, 
Stereo Pre-amplifier and 12 watt per channel 
Stereo Power Amplifier. The Tuner and 
Pre-amplifier are housed in matching black 
crackle finish metal Cabinets for shelf 
mounting, with silver metal dials and match- 
ing knobs, SPECIFICATIONS: Tuner— 
outstanding quality providing full VHF/FM 
Long and Medium waveband coverage, 
frequency range FM 87.5-108.5 Mc/s. 
AM MW 6522-1,630 Ke/s. LW 145-270 Ke/s. 


, Multiplex outlet provided. Pre-Amplifier 


— Designed for use with the Tudor Stereo 
Power Amplifier with inputs for most types 
of Pick-ups, direct play from Tape Heads 
and ample sensitivity for either Crystal 
or Moving Coil Microphone. Power Amplifier 
—14 watts per Channel. 

ALL FOR ONLY 48 Gns. (CG. & I. 15/-.) 


(12) STEREO TAPE PRE- 
AMPLIFIER Model STP-I 

For use with current TRUVOX, BRENELL 

or COLLARO “STUDIO” 2- and 4-track 

Stereo Decks. 

KIT OF PARTS £22.0.0 

BUILT AND TESTED £28.0.0 

(Cc. & I. 8/6.) 

(13) MULLARD TYPE “Cc” 
TAPE PRE-AMPLIFIER 
Suitable for most }-track Mono Tape Decks. 

KIT OF PARTS £14.0.0 
BUILT AND TESTED £19.10.0 
(Cc. & I. 7/6.) 

(14) MULLARD TAPE 
AMPLIFIER Model HF/TR3 
Based on\Mullard’s type “A” design and 
suitable for most 4-track Mono Tape Decks. 

KIT OF PARTS £13.13.0 
BUILT AND TESTED £19.0.0 
(C. & I. 7/6.) 


(15) MULLARD FOUR- 
CHANNEL MIXING UNIT 
Incorporates two inputs for CRYSTAL 
MICROPHONES, one for CRYSTAL 
PICK-UPS and a fourth for Radio or Tape. 

KIT OF PARTS £8.8.0 

BUILT AND TESTED £11.10.0 

(C. & I. 7/6.) 

Alternative Model I/L provides for one input 

matched for moving coil or ribbon mike 

£1/17/- extra. 

(19) MODEL CR3/S TAPE 
RECORDER 

Incorporates the HF/TR3 Mk. IL Tape 

Amplifier (described above) and the Collaro 

“Studio”’* Twin ‘Track 3-speed ‘Deck 

operating at 1Zin., 3fin. and 74in. Complete 

with Microphone and 1,200ft. Tape. 

KIT OF PARTS £33.8.0 

BUILT AND TESTED £43.0.0 

(C. & I. 15/-.) 


KIT £15.15.0 (C. & I. 8/6.) 
KIT £19.10.0 (C. & I. 8/6.) 


COMBINED PRICE REDUCTIONS 
Mullard 5-10 Main Amplifier and 2-valve Pre-amplifier. 

BUILT AND TESTED £21.10.0 (C. & I. 10/-.) 
Mullard 5-10 Main Amplifier and 3-valve Pre-amplifier. 

BUILT AND TESTED £25,10.0 (C. & I. 10/-.) 
(Above items with PARTRIDGE Transformer £1/6/- extra.) 


(6) MULLARD 3-VALVE .PRE- 
AMPLIFIER TONE CONTROL 
UNIT 
Designed mainly for the STERN/MUL- 
LARD range of Monophonic Power Ampli- 


fiers. 

KIT OF PARTS £10.0.0 
BUILT AND TESTED £13.13.0 
(C. & I. 5/-.) 


(7) MULLARD 2-VALVE PRE- 

AMPLIFIER TONE CONTROL 
UNIT 3 

Employing two EF86 valves and designed 

to operate with the Mullard MAIN AMPLI- 

FIERS but also perfectly suitable for other 

makes. 

KIT OF PARTS £6.6.0 

BUILT AND TESTED £9.10.0 

(C. & I. 5/-.) 


(8) MULLARD “5-10? MAIN. 


AMPLIFIER 
For use with MULLARD 2- or 3-valve 
pre-amplifiers with which an undistorted 
power output of up to 10 watts is obtained. 
KIT OF PARTS £10.0.0 
BUILT AND TESTED £13.10.0 
(C, & I. 6/6.) 
ABOVE INCORPORATING PARTRIDGE 
OUTPUT TRANSFORMER £1/6/- extra, 


(9) MULLARD ‘‘5-l0RC ” 
AMPLIFIER 

The popular “ 5-10” complete incorporating 

Passive Control Unit providing up to 10 

watts high quality reproduction with an 

input of 600 mV. 

KIT OF PARTS £12.0.0 

BUILT AND TESTED £16.0.0 

(Cc. & I. 7/6.) 

WITH PARTRIDGE OUTPUT TRANS- 

FORMER §1/6/- extra, 


(10) MULLARD ‘3-3RC” 

A HIGH QUALITY AMPLIFIER DH- 
VELOPED FROM THE VERY POPULAB 
3-WATT MULLARD “ 3-3” DESIGN. 
KIT OF PARTS £8.8.0 

BUILT AND TESTED £]1.10.0 

(C. & I. 6/6.) 


(Il) THE ‘‘MONO-GRAM ” 

A small Amplifier of genuine high quality 
performance producing up to 3 watts 
undistorted output. 

KIT OF PARTS £4.10.0 
BUILTANDTESTED £6.0.0 

(C. & I. 3/6.) 


Due to production streamlining 
we are pleased to announce 
PRICE REDUCTIONS ON 
ITEMS 16 and 17 


(16) JLIO POWER AMPLIFIER 
Incorporates the latest diode/pentode 
ECL86 valves tn push-pull, PARTRIDGE 
ultra linear output transformer, PAR- 
TRIDGE mains transformer and smoothing 
choke. 10 watts power output, surplus 
power output, surplus power available for 
tuner. 

KIT OF PARTS £10.10.0 
BUILTANDTESTED £13.13.0 

(C. & I. 7/6). 


(17) DOUBLE FEATURE 
PRE-AMPLIFIER 

Inputs for microphone, crystal or magnetic 

pick-ups, tuner unit, and in addition offers 

full facilities for tape recording and high 

fidelity replay. This unique feature means 

that should you wish to include tape in 

your hi-fi system at a later date all that is 

required is a suitable tape deck. Push- 

button switching for 3 tape speeds 

equalised. 

KIT OF PARTS £13.13.0 

BUILT AND TESTED £19.19.0 

(C. & I. 5/-.) 

Prices if both units purchased together: 

KIT OF PARTS £23.13.0 

BUILT AND TESTED £32.0.0 

(C. & I. 10]-). ~ i 

(21) Mk. Hl ‘‘ FIDELITY ” F.M. 
TUNER UNIT _ _ 

An attractively presented Unit incorporating 

MULLARD PERMEABILITY TUNING 

HEART and corresponding Mullard valve 

fate Very suitable to operate with our 

‘ullard ‘amplifiers. 

KIT OF PARTS £10.10.0 

BUILT AND TESTED £14.5.0 

(C. & I. 5/-.) 
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Fully descriptive leaflets avail-j 
able onany of the above items. 
INSTRUCTION $ 
AND DETAILED 

LISTS are Supplied Free with] — 
Kits of Parts but may bej | 
purchased separately if re-j 
quired. < 


Items 1, 2 and 14, 3/- each; 6 and 13,9. 
3/6 each; 7, 8, 9, 10 and 21, 2/- each; 

ll and 15, 2/6 each; 12, 5/-. All 
Post Free. (Instruction booklet for 
item 19 is same as item 14.) 
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NEW LOW PRICES—NOW YOU CAN AFFORD A CAR RADIO! 


emg The" HIGHWAYMAN" 


1 OUR QUALITY CAR RADIO TO 
s; BUILD YOURSELF AT A NEW 
LOW PRICE. Look at these features:— 
% Attractive styling. % Push-pull output. % Three 
latest Mullard transistors plus valve types EBF83 
and ECH83. +%& No buzz, high output and sensitivity. 4 Printed 
circuit (latest type). * 7 x 4in. high flux p.m, speaker and 
baffie. > Medium and Long Waves. + Push button for 
fingertip contro]. 4 Extremely low battery consumption (less than } amp.). > Easy to 
fit any make car (positive earth only). + 12-volt operation. > Compact size, measures 
veal dir a i deep. Pas Easy assembly, supplied with dial and drive already mounted. 
ipecia inclusive price Oo 

All parts available separately. On ly 7 a bes 1 Oe 6 Plus 5/- P. & P. 
Individually priced~parts list and comprehensive instruction booklet 2/6 post free, 

(Deducted from cost if complete parcel purchased later.) 


yates BARGAIN! ! 


A 6-valve Superhet Radiogram Chassis of 
outstanding quality covering MW. 200-550 
Metres, L.W. 1,200-2,000 Metres, V.H.F. 87-100 
Me/s. Incorporating internal Ferrite Rod Aerial 
and the famous Gorler Tuning Heart for V.H.F. 
Pick-up input suitable for most modern Record 
Players. Power output 4 watts, valve line-up: 
EZ80, EABC80, EF86, ECH81, EL84, ECC85. 
Volume On/Off and Tone Control, attractive black 
Tuning Dial size 15 x 6in. with gold lettering and 


contrasting cream and gold knobs, A.C. 200/ 
250 v. Size 15 x 7} x 6hin. 
eee uae PRICE 16 Gns. 
Or £3/9/- Deposit (plus P. & P.) and 9 monthly payments of 32/8. P. & P. 5/-« 


The B.H. a FIDELITY 14 AMPLIFIER 


A first-class amplifier designed for the audio enthusiast 
and professional musician. SPECIFICATIONS: Power 
output 14 watts. Separate bass and treble controls, 
full mixing facilities. Ideal for use with guitar. Freq. 
response 15-20 ke/s. Input 1, 5 m/v. Input 2, 40 m/v. 
Output imp. 3 or 15 ohms, Valve line-up: 2-EL84, 
EF86, ECC83, EZ81. Gold hammer finish chassis, 
engraved Perspex front panel. 

PRICE Ready Built 11 Gns. 
or in KIT FORM 9 GNS. P. & P. 7/6 each. 


Simple point to point instructions supplied with each kit. 
used throughout ensuring perfect results. 
Attractive case with carrying 


Top quality components 
Instruction book available separately 1/§. 
handle available shortly. 


BUILD YOURSELF AN 


INEXPENSIVE TAPE RECORDER! 


LATEST COLLARO STUDIO TAPE TRANSCRIPTOR—Incorporating Reeord Interlock 
Lever, 3 motors, 12, 33. 74 i-p.s., takes 7in. spools. Push button controls. NEW LOW 
PRICE OF £10/10/- ONLY plus 7/6 P. & P Usual H.P. facilities. 


NEW TAPE RECORDER AMPLIFIER 
TYPE 8311-V.  Sub-assembled—anyone 
ean build Printed Circuit, all components 
mounted and dip soldered. Already 
tested. ‘Each lead eut to length. All that 
is required to complete the tape recorder 
is for a few components to be mounted in 
the cabinet and the free end of the leads 
soldered to terminals which are clearly 
marked, everything supplied, all you need 
is soldering iron, pliers and screwdriver. 
Valve line-up: EF86, ECC83, 2 x EL&4, 
EZS8i and EM34 magic eye. Monitoring 
output iacilities socket for feeding to high 
quality ampuifier can be used as ‘* straight ’’ aeplidier fox rec al Deomducnons 


EQUAL- 
ISING ON TWO SPEEDS. OUTSTANDING VALUE AT £11/11/- plus 2/6 P. & P. in- 
cluding all necessary instructions. 


ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE. Suitable for above amplifier 


and Collaro Studio deck, Fitted 9in,x5in. High Flux P.M. speaker for high quality 
reproduction. Inclusive price £5/5/- plus 5/- P. & P. Full list of competitively priced 
mics. and stands on request, The above 3 items purchased at one time SUPPLIED 
CARRIAGE PAID. 

NOW AVAILABLE. FOUR-TRACK STUDIO DECK AS ABOVE FITTED WITH HI-FI 
FOUR-TRACK HEADS. Price £13/19/6, plus 7/6 P. & P. 

TAPE RECORDER AMPLIFIER 8311-4V exactly as 8311-V but four-track suitable for 
Hi-Fi four-track heads. Price £12/12/-. P. & P. 2/6. 

N.B.—Four-track deck and amplifier fit the above case without any modification whatso- 
ever, 

PREAMPLIFIER KIT TYPE 8312-CP. Complete high quality pre-amplifier kit for use 
with Collaro Studio Deck, Price £8/8/-, plus 2/6 P. & P. 


<@ ALSO SEE PRECEDING PAGES 


THE “TRAVLER” MK.II 


Introducing our new ready built. transistorised 


ear radio for only 91 Gns. ee ey. 


including 7 x 4in. speaker fitted to baffle, fixing 
brackets, filter unit, all nuts and bolts with fitting 
instructions. 
H.P. Terms: £2/19/6 deposit (plus P. 
and 7 monthly payments of 22/6. 
STAR FEATURES: 
> Handsomely Styled. 4 Mullard Valves and Transistors. * 1: watts 
Output. 4 Long and Medium Wavebands. + Quality Speaker (E.M.I.). + Easily Fitted. 
%* Radio Luxembourg (and many other foreign stations). 12-volt Positive Earth Only 
(applies to 99.8% of cars on the road). 4 Dimensions: 7 x 2 Zin. depth. 
Optional extras: 3-section chromium plated weatherproof telescopie aerials type 1. 17”/44” 
19/6. Type 2,.2”/43” 29/6, both plus p. & p. 2/6 if purchased separately. 

Latest printed circuit THREE WAVE: Long, 


CHASSIS BARGAIN! Medium and Short. ees sensitive, Ferrite 


rod aerial, 4 watts output.” Valve line-up: ECLS2, 
EZ80, EBF89 and ECH81. Tape put gram inputs. 
Tone control. Attractive dial (size 12} § 

maroon with gold lettering. Overall ¢ 
144 x 7} x Ghin. A.C, 200/250. v. 
guaranteed. 
P. & P, 5/-. 


& P.) 


* Push Buttons. 


Fully 


SPECIAL PRICE £9 49.6 


payme nts of 22/6. 


OUTSTANDING 
PRICE REDUCTION! 


THE B. & O. ST/L PICKUP 
COMPLETE WITH SP11 STEREO- 
DYNE MAGNETIC CARTRIDGE, 
A Transcription Pickup of out- 
standing quality employing 
specially designed counterbalance 
and unique weight adjustment. 
SPECIFICATIONS: Length 10?in. 
from tip of Cartridge. Height 2}in. 


+2.5dB from 


Stereo/Mono Cartridge:—Frequency Response: 30 c.p.s. to 15 ke, 
Output Voltage: 7 mV. per channel at 5 em./sec. at 1,000 e.p.s. Separation: 20 dB 
minimum. D.C. Resistance: 1,250 ohms. Inductance: 200 mH. Recommended 
Tracking Force: 2 to 4 grams. Compliance: x10+% cm/dyne in all directions. 
Stylus: Diamond, radius of curvature: 17th. 9! G plus 3/6 
Recommended Load: 47,000 ohms. PRICE 2 ns. P. & P, 


RECORDING TAPE BARGAINS 
“BEL-CLEER” “LAFAYETTE” 


FOR THE FIRST TIME IN THIS amERICAN RECORDING TAPE. 


COUNTRY CANADA’S HI-FI new and boxed. pie 


Fully guaranteed. 


MAGNETIC RECORDING TAPE— 3fin, D.P. 600ft- MYLAR... 
Following sizes available others to Sin. Std. 600ft. ACETATE 8/6 
follow. BRANDI) NEW — NOT SUB- Sin. L.P. 900it, ACETATE / 
STANDARD. din. D.P. 1,200ft. MYLAR 15/- 
High grade acetate base. Attractively d5jin. L.P. 1,200ft. ACETATE... . 12/6 
boxed fitted leaders, fully guaranteed. 5tin. D.P. 1,800ft. MYLAR.... 23/6 
Bin; Std. (600K. «arte sjalorkiare State oe 12/6 Tin, Std. 1,200ft. MYLAR...2-. 12/6 
Bini D.PQ0oft. eee sc orks 15/- 7in. L.P. 1,800ft. ACETATE.... 45/- 
BHin. TP. 1, 200TH Wa aes sales 18/6 7in.. L.P. 1,800ft. MYLAR...... 20/- 
Tin. Bid. 120016. en esos 18/6 Zin. D.P. 2,400ft. MYLAR...... 95/- 
Fin Ds Ps L800ny . Se we oes 25/- (P. & P. 1/- per spool) (4 or more post free) 


TRANSISTORISED 
SOUND MIXER 


Mixing 4 
| channels 
from high 


ANOTHER NEW 
ELECTRONICS CENTRE! 


OPENING SHORTLY AT 
20-22, WITHY GROVE, 


ance 
source 


xiving profes- MANCHESTER 4, 
: sional results, e 
inputs for high The finest selection of Hi- 
impedance Micro- 


phone, Tuner, Gram and/or Tape Recorder 
9 v. battery operation. Compact and 
beautifully styled, size 6 x 2} x 2tin. 


Standard Jack socket inputs. 
ae 5016 


Complete with PP3 9 y. battery, circuit 
diagram and instructions. P. & P. 2/6, 


Fi Equipment and a fully 
comprehensive range of 
components etc., for the 
Do-It-Yourself enthusiast. 


a a a re 


VISIT YOUR NEAREST STERN-CLYNE ELECTRONICS CENTRE 


LONDON: 


18, Tottenham Ct. Rd., W.I. MUSeum 5929/0095. Half-day Saturdays. 
23, Tottenham Ct. Rd., W.l. MUSeum 3451/2. Half-day Thursdays. 
309, Edgware Road, W.2. PADdington 6963. Half-day Thursdays. 
109, Fleet Street, E.C.4. FLEet St. 5812/3. Half-day Saturdays. 
162, Holloway Road, N.7. NORth 8161/5. Half-day Thursdays. 
9, Camberwell Church Street, S.E.5. RODney 2875. Half-day Thursdays. 


MAIL ORDERS AND ENQUIRIES TO: 


Dept. W.W., 


CROYDON: 
12, Suffolk House, 
BRISTOL: 

26, Merchant Street, 
MANCHESTER: 

10, Withy Grove, Manchester, 4. 


George St. MUNicipal 3250. Half-day Wed. 


Bristol, I. 


Bristol 2026}. 


Half-day Wed. 


BLAckfriars 5379. Now open 


6 days a week. 
162, Holloway Road, London, N.7. NORth 8161/5. 
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Mon.—Sat. 9 a.m. 
—5.45 p.m. 
Wednesday | p.m.. 


Special 24 Hour 
Express Mail 
Order Service 


AC2/PEN j= | FC2A PEN46 —5/= I2BA6 «7/6 
FC4 - PEN45DD 20/- I2BE6 «7/6 
AC2/PEN FW4/500 PENDD4020 5 12BH7 —10/- 
DD FW4/800 9/ 125GT  4/- 
AC/TP GZ30 PL33 12/7GT 8/6 
AC/VPI-5- GZ32 PL36 12K7GT — 5/- 
1 GZ33 PL38 / | 12K8GT 
GZ34 PL8I 12Q7GT - 
GZ37 PL82 8 12SA7 
HABC80 PL83 9/a 12S)7 
HL41 PL84 | 12SK7 
HL41DD PL820 / : 12SL7 
HL92 PM24M Te ] E : 12SN7 
HLI33DD 9/6 | PX4 ; * 12SQ7 
HN309 PX25 16 | 14H7 
1W4/350 PY3I 14R7 
1W4/500 PY32 19AQ5 
KT33C PY33 / |. 19BG6G 
KT36 PY80 20D! 
KT6I PY8I J 20D2 
KT66 PY82 6 7 20F2 
KT76 PY83 6 20LI 
KT8| PY88 20P I 
KTW6I PY800 | 20P3 
L63 PZ30 6 
LN152 QS95/10 
LN309 /=- | QS150/15 
LZ319 R2 i 
MKT4 
MS4B 
MVS/PEN 17/6 
MVS/PENB 
15/- 
MUI4 9/- 
MX40 


VR 105/30 7/- 
VR 150/30 7/- 


6FI2 
6FI3 
U145 6FI4 
UI9I 6FI5 
U25| 6FI9 
U281 6F23 
U282 6F25 
U301 6F26 
U329 6F33 
U339 6H6 
U403 f: 6J5 
U404 1H5 6)5G 

I U801 / 1L4 6JSGT 
PEN45DD 25/- UABC80 5/6 IN5 6J7 


COMPLETE VALVE LIST FREE WITH ORDER 


METAL RECTIFIERS BRAND NEW RANSISTORS 
16RD 2-2-8-1 12/- (FC142) Seen 
8/- I6RE 2-1-8-1 10/— (FC150) ce Sas Scat males 
10/- | I8RA [-1-8-1  5/- (FCI 18) ie is Oc82 ; 
17/6‘ I4RA 1-2-3-2. 21/- (FC301) ISRA I-1-16-1 7/— (FCI16) ey 8/ OC82D 
19/6 _ I4RA 1-2-8-3. 25/- (FC31) I8RD 2-2-8-1 16/— (FCI24) SILICON RECTIFIERS 
400 volts 350 mA 
TERMS OF BUSINESS C.W.O. or C.O.D. SEIS OEVADUES 


4/2 PACKING CHARGE ON ALL C.O.D. IRS, 1S5, 1T4, 384, 3V4 
DAF91, DF91, DK91, DL92, DL94 


ORDERS. POSTAGE 6d. per VALVE DAF96, DF96, DK96, DL96 


HE... T. VALVE MAIL ORDER CO. ceerzsercz: 


2ita STREATHAM ROAD MITCHAM SURREY 
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TAPE RECORDE 
COMPLETE M 
AT LASKY 


DEMONSTRATION STUDIOS 


Hear and compare the very latest 


HI-FI EQUIPMENT 


Visit our spacious showrooms at 33 Tottenham Court Road or 207 
Edgware Road, whichever 1s most convenient. In our Demonstration 
Studios you can see, examine, hear and compare the very latest products 
. im the realm of high-fidelity reproduction. 

e TAPE RECORDERS e TAPE DECKS e MICRO- 
PHONES e AMPLIFIERS e CONTROL UNITS e AM/FM 
TUNERS e RECORD PLAYERS e AUTOCHANGERS e 
TRANSCRIPTION TURNTABLES e PICK = UPS 
@ LOUDSPEAKERS e SPEAKER SYSTEMS e CABINETS 
AND ENCLOSURES e TRANSISTOR RADIOS 


If you cannot pay us a visit please send us details of your choice of equipment and we 
shall be pleased to quote. See Complete Systems. 


RECORD PLAYERS 


4-SPEED B.8.R. Type UAI4/UA20 ...2...... £519 6 
COLLARO Studio C60 wired for 
AUTO-CHANG ERS stereo with monaural p.u,,......... £619 6 
‘ MAGNAVOX-COLLARO latest model. ~4-speed 
BS Stereo Auto changer. Fitted diamond stylus and 
record dust cleaning attachment Stereo £719 °6 
GARRARD 
Auto-Slim Mono 0 
Auto-Slim Stereo 0 
Auto-Slim Mono Plug-in-hed £7.47 «0 
Auto-Slim De Luxe Mono ATG6...... £11 9 0 
Auto-Slim De Luxe Stereo AT6...... £12 5 O 
Lab. Model “ A” Mono ........:..; £19 14 O 
Lab. Model “ A’’ Stereo............ £20 10 O 


Postage on all above 5/-. 


H.M.V. 45 r.p.m. AUTOMATIC RECORD PLAYER 


Designed to take only 45 r.p.m. 7in. dises. Will play upto 8 automatically. Fitted 


with lightweight pick-up and crystal cartridge mounted on.a plinth. For 200/250 v. 


Size approx. 10 x 10 x din. 


LASKY’S PRICE 59/6. 


TRANSCRIPTION MOTORS 
GARRARD 4HFP, stereo or mono 


A.C, maine. 
Post & Pkg. 3/6 extra. 


SINGLE PLAYERS 
Auto start and stop. 


With pick-up 


eterna cae a8 a3 4 and crystal cartridge. 

GARRARD 301 (Strobe) £22 0 0 GARRARD T.A. Mk. II ore 9 
GARRARD A with GC8 £1914 0 : 
GARRARD A with GSCl10 £20 10 0O GARRARD SRP10 latest model single 
PHILIPS AG/1016...... £12 12 O player with G.C,8 ...... £5 911 
BRAUN PC4LStereo.... £12 9 6 EMI. 4-speed STEREO £319 6 


Also Lenco, Connoisseur, Thorens, etc, Post on all above 5/-. 


Sarr S Tne COLLARO JUNIOR 4-speed motor 
COLLARO 4TR 200 Transcription RING PICKS. (sfats) alps chars pera t nha 69/6 
Motor & Turntable. New and 6 volt battery version, 4-speed with 
unused—listed at 17 gns. PICKUP 2 Poles wicie oecnieae nes ees 69/6 
LASKY’S PRICE £9/19/6. B.S.R. TU9, non-auto. Turntable and 
Carr. & Pack 5/-. DICK UPI aio eee aiaee Seaton ae 59/6 


EMI 4-SPEED RECORD PLAYER 
New, unused and individually boxed fitted with light- 
weight pick-up with ACOS G.P, 73/2 stereo cartridge. 
Cabinet space required 13} x 12} x 4}in. A Qin. metal 
turntable is fitted. For use on 200/250 volt A.C. Mains ; 
with Auto-stop. The stereo cartridge will play all types of : 
Mono Records, 788, L.P.s, etc. but if desired a G.P. 
67 LP/78 Mono cartridge will be supplied in lieu of the 
GP73 at no difference in cost. 


LASKY’S PRICE 79/6 = « *. 2». 
AMPLIFIERS 


All the latest “LINEAR”? and ARMSTRONG models in stock. 
See “‘ Wireless World’ April, 64 for details. H.P. Terms available. 


MICROPHONES 


ACOS CRYSTAL STICK MIC. Type | LAPEL TYPE MPi10. High imp. xtal 
MIC. 39/1, complete with Cable. List | mic. l}in. dia. x jin. thick 15/-. Post 1/-. 
£0/0/-. -29. High imp. Dynamic mie. Di 
LASKY’S PRICE 32/6. Post free. ceili pee Pee iy be 
Crystal Hand or Table Mic. 15/-. Post free. | LASKY’S PRICE 59/6 P. & P. 2/6. 


FILM INDUSTRIES TYPE M8 RIBBON MICROPHONE. New and unused. 
Low imp. Complete with 12ft. twin screen cable and din. stay-put flexible 


tube. Listed at £8/15/-- LASKY’S PRICE £6.19.6 P. & P. 2/6. 


Heavy metal table base for above 10/- extra. 


PRIVILEGE PARCELS 


A “ Privilege Parcel”’ allows you to purchase the Audio System of your choice at a 
worth-while cash saving. Some examples are listed below, but we shall be pleased to 
quote our * Privilege Pareel ” Prices for any selection of equipment of your own choice, 

Send us details of your requirements, H,P. Terms can be arranged on Privilege Parcels, | 


LASKY’S FOR D.LY. CONSTRUCTION BARGAINS 
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WIRELESS WorRLD 


For the widest range of all 


Hi-Fl & TAPE EQUIPMENT 


RS + RECORD PLAYERS - AMPLIFIERS - ETC. 


ONO/STEREO SYSTEMS TO YOUR SPEC. 
’S 


PRIVILEGE PARCEL PRICES. 


CONSTRUCTORS BARGAINS* 
BUILD A HIGH QUALITY TAPE RECORDER 


Using the famous Collaro “STUDIO” deck and MARTIN 
pre-assembled amplifiers 2 or 4 track models. 


COLLARO STUDIO TAPE DECK. 

Latest model 3 speed, 3 motors. Take Tin. reels. Fitted with half-track heads. 
LASKY’S PRICE £10/10/-. New and Unused. Carr. & Pack. 7/6. 
COLLARO STUDIO TAPE DECK. As above but fitted with the latest 


quarter-trackheads. LASKY’S PRICE £13/19/6. Carr. & Pack, 7/6. 


MARTIN TAPE RECORDER AMPS. Designed for use with Collaro 


Studio Tape Deck. In sub assemblies for immediate installation. 6-valve circuit. Com - 
prehensive instructions make final assembly as simple as possible. Everything supplied, 
including valves, etc. Monitoring facilities. 3-ohm output, speed equalising, etc. For 
200-250 v. A.C, mains, 

PRICES 3-track Model £11/11/-. }-track Model £19/19/-. P. & P. 2/6. 
Portable carrying case designed to take the Collaro Studio Tape Deck and the Martin 
pene Amplifier. Fitted with 9 x 5in. speaker, Price complete with speaker £5/5/-. 

e& P, 5/-s 


FAMOUS MAKE TAPE DECKS 


MODEL R7 BY WELL KNOWN BRITISH MANUFACTURER 


Two speeds——3? and 7} i-p.s.; three high quality aa 
motors. Will record and replay IN BOTH DIREC- 
TIONS. Fast forward and rewind. Supplied less 
heads, space is provided for fitting 4 heads of any 
type, to give full working in both directions on 
either 1, 2 or 4 track. Unit plate size 13 x 15in., 
depth below top of plate Sin. Will take 7in. 
spools.. Tape position counter fitted. For 200- 
250 volt 50 e.p.s. Two-tone grey finish. 
Perfect order. Supplied less heads. a iss 


LASKY’S PRICE £9.19.6 corscconsraaneinese 


NEW! MARTIN TRANSISTORISED AUDIOKITS 


NOW AVAILABLE! 6 UNIT KITS OFFERING THE HI-FI 
ENTHUSIAST A NEW QUALITY CONSTRUCTION TECHNIQUE. 
Using specially developed circuits, the very latest transistors and printed cireuits— 
these kits are all fully checked and tested before leaving the factory. Although the kits 
are basically designed for use together the pre-amplifier and mixer stages may. be used 

to great advantage with existing valve or transistor equipment. 


mains. 


KIT. 1, 5-stage Matching Input Selector Unit. LASKY’S PRICE 47/6. . 

KIT 2, Pre-amplifier with volume control. LASKY’S PRICE 37/6. 

KIT 3, 3-Channel Mixer with plug-in adaptors for individually matching each circuit 
LASKY’S PRICE 79/6. Adaptors 8/6 each. 

KIT 4, Pre-amplifier with tone/volume control stages. LASKY’S PRICE 62/6. 

KIT 5. - 10 and 3 watt Main Amplifier. LASKY’S PRICE £5/12/6. 

KIT 6. Power supply convertor unit. LASKY’S PRICE 52/6. 


READY BUILT TAPE RECORDERS 


Ail Brand New and Unused in perfect working order. 
Supplied complete with crystal microphone, reel of tape and empty spool, also screened 
lead for recording from radio, pick-up, etc. The following specifications are common 
to all three models: Tone Control, Visual Recording Indicator.. Inputs: Microphone, 
Radio, Record-Player, Radiogram, Telephone Adaptor, Fully Automatic Erase. 
Facilities: Fast spooling, forward and reverse. Valves: Latest Mullard Miniature 
types. Rectifier: 8.T.C. or Westinghouse Metal Rectifier. Loudspeaker: Standard 
3 ohm with extension speaker socket. Microphone: new super sensitive crystal in the 
new easy to hold microphone case. Carrying Case: Portable case with detachable 
lid, harmonising gold trim and automatic safety locks. Storage eubby foc micro- 
phone and accessories, Covered in new type washable scratch resistant Viny). 

Size for Models A and B; 143 x 14 x 6tin. Size for Models € & D; 14 x 12) x 6hin. 
MODEL A Studio Deck, Four Track, Speeds: 1%, 3% and 7} i.p.s. Spool 

capacity: Zin.’ Wow and flutter: Less than 0.15% total, Playing 
Times: up to 18 hours. Frequency Response: 12,000 ¢.p.s. at 7} i-p.s. Mains Voltage: 
200-250 v. 50 c/s A.C. Output: 3 watts. 


LASKY : S§ PRICE 27 GNS. Carriage and TImsurance 15/- extra, 


MODEL Studio Deck, Two Track. Specification as for Four Track model 
above, except that this is fitted with Two Track Studio Tape Deck. 
Maximum Playing Time: up to 9 hours from one reel of tape. 


LASKY ; § p R | C E 95 GNS. Carriage and Insurance 15/- extra. 
MODEL speed, 3} ip.s. Freq. response 10,000 c.p.s. at 3% i.p.s. Spool 


capacity: 5fin. Mains voltage: 200-250 v. 50/60 c/s. A.C. Wow and flutter: Less than 
0.2% total. Output: 3 watts. Playing time: up to 3 hours. 


LASKY , § PR | CE 18 GNS. Carriage and Insurance 15/- extra. 


MODEL Fitted with B.8.R. Four Track Deck—otherwise same specification 
as the Model C—but maximum playing time increased up to 6 hrs. 


LASKY ’ § P R | C E 91 GNS. Carriage & Insurance 15/- extra, 


H.P. Terms are available on the above models. 


ae ee EL LS aah ie SE Rt lek bbb a Sil eb AAAI SE CS Se i ros 
We stock the full range of all BRENELL TAPE EQUIPMENT. 
See ‘““W.W.” April 1964 for details, H.P. Terms available. 


Fitted with B.S.R. Deck, two-track version. Specification: Single 
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WIRELESS WORLD 


For The Finest Value and 


TRANSISTOR RECEIVERS & 


THE WIDEST RANGE AVAILABLE TODAY FOR HOME CON- 
STRUCTION OR READY BUILT TO HIGHEST STANDARDS 


We consider our Construction Parcels to be the finest value available on the home construction market. If on receipt you feel 
not competent to build the set, you may return it as received within 7 days, when the sum paid will be refunded less postage. 


THE SKYROVER 


& THE SKYROVER DE LUXE 


GENERAL SPECIFICATION 


1.5 torch batteries. 


The SKYROVER 


Controls: Waveband Selector, Volume 
Control with on/off Switch, Tuning Con- 
trol. In plastic cabinet, size 10 x 6} x 3}in. 
with metal trim and carrying handle. 


follow, stage by stage instructions. 


SPECIFICATION: 
Superhet, 470 Ke/s, 
Uses 4-U2 batteries. 
Easy to read Dial Scale. 
500 MW Output. 


7 transistor plus 2 diode superhet, 6 waveband portable receiver. Operating from four 


The SKYROVER and SKYROVER DE LUXE covers the full Medium Waveband 
and Short Waveband 31-94 M; and also 4 separate switched band-spread ranges. : 
13M, 16M, 19M and 25M, with Band Spread Tuning for accurate Station Selection. ah 
The coil pack and tuning heart is completely factory assembled, wired and tested. 
The remaining assembly can be completed in under three hours from our easy to 


All Mullard Transistors and Diode. 

5in. Ceramic Magnet P.M. Speaker. 
Band Spread Tuning. 

Telescopic Aerial and Ferrite Rod Aerial. 


May, 1964 


SKYROVER DE LUXE 


Tone Control Circuit is -incorporated, 
with separate Tone Control in addition to 
Volume Control, Tuning Controland Wave 
band Selector. In a wood cabinet, size 
114 x 64 x 3in. covered with a washable 


Can be Post & Pkg. material, with plastic trim and carrying 
built for £1 0.1 9. 5/- extra, WAVEBAND COVERAGE: 180-576M; 31-94M and Band Spread on 13, 16, 19 and handle. Also car aerial socket fitted. 
25 metre Bands. Can be £1 2 19 6 P. & P. 
built for e e B/- extra. 


H.P. Terms: 22/- deposit and 
11 monthly papments of 21/- 


Data for each receiver: 2/6 extra. Refunded if you purchase the parcel. Four U2 
batteries included FREE. All components available separately. 


H.P. Terms: 26/- deposit and 
11 monthly payments of 24/- 


REALISTIC SEVEN 


Fully tunable long and medium bands. Uses 7 Mullard 
Transistors; plus Diode OA70. 


STAR features: j 
@ 7 Transistor Superhet. @ 350 Milliwatt output 4in, 
high flux speaker. @ All components mounted on a 
single printed circuit board, size 5}in. x 5}in. in one 
complete assembly. @ Plastic cabinet, with carrying 
handle, size 7in. x 10in. x 3}in..in blue/grey. @ Easy 
to read dial. @ External socket for car aerial. @ I.L.- 
frequency 470 Ke/s. @ Ferrite rod internal aerial, 
£5 1 .*] 6 @® Operates from PP9 or similar batt. @ Full com- 
e e prehensive data supplied with each Receiver. @ All 
coils and I.F.s, etc., fully wound ready for immediate 


P. & P. 4/6. assembly, An outstanding Receiver. 


REALISTIC SEVEN DE LUXE 


By popular request a De Luxe version of the well-proven 
Realistic Seven now available. With the same electrical 
specification as standard model—PLUS A SUPERIOR 
WOOD CABINET IN CONTEMPORARY STYLING 
covered in attractive washable material, with super- 
chrome trim and carrying handle. Also a full vision 
circular dial, externally mounted to further enhance the 
pleasant styling. ONLY £1 EXTRA 

Battery 8/9 extra. (All components available sep- 
arately.) Data and instructions separately 2/6, re- 
funded if you purchase parcel. 


Can be built lor 


T TE @ 6-Transistor Superhet Mini 

Personal Pocket Radio. @ Long 

and Med. wavebands. @ Uses 

PP3 batt. @ Ferrite Rod aerial. @ I.F. Freq. 470 Ke/s. @ din. 

speaker. @ Printed circuit 2tin. x 2}in. @ Slow motion Drive, 
@ Plastic case, size 4in. x 2hin. x fin. 


In order to ensure perfect results, the SPRITE is supplied to you 
with R.F. and I.F. stages. Driver and Output stages, ready built 
with all components ready mounted on the printed circuit. The 
SPRITE pre-assembled plus cabinet, speaker and all components 
for final construction. CAN BE BUILT FOR 79/6. Post and pack, 
3/6 extra. Data and instructions separately, 2/6. (Refunded if 
parcel is purchased.) Real calf leather case, wrist strap, personal 
earphone, case for earphone and battery, 12/6 the lot extra, 


Make no mistake—this is a SUPERHET receiver of genuine com- 
mercial quality. It is not a regenerative circuit. 


CAN BE BUILT 
FOR 


79’6 
P.&P. 3/6 extra. 


TRANSFILTERS By sruse crysTAL co. Available from stock. 


TO—O1B 465 ke/s. + 2 ke/s. TO—O2D 470 ke/s. + 1 ke/s. 

TO—OL1D 470 ke/s. + 2 ke/s, TF—O1B 465 ke/s. + 2 ke/s. 

TO—O2B 465 ke/s. + 1 ke/s. TEF—O1D 470 ke/s. + 2 ke/s, 
6/6 EACH P. & P. 6d. 


Desi d t 1: PP3 9 y. bat . 
THE PETIT FULMITER  >es0es to terisce BPs 0 v, batts 


Operates direct from 200-250 A.C. Same size as PP3. 8 6 1/6. 


TRANSISTORS ALL BRAND NEW 


AND GUARANTEED 

GET S81, GET 85, GET 86 2/6; 837A, 874P 3/6; OC 45, OC 71, OC 81D 4/6; OC 44 
0C70, OC 76, OC 81 (match pair 10/6) 5/6; AF 117, OC 72, OC 75, OC 170, OC 171, 
OC 200 6/6; OC 25, OC 42, OC 43, OC 73, OC 82D 7/6; OCP 71 9/6; OC 28, OC 201, 
OC 204 15/-; OC 205, OC 206 19/6. 


M ] N IAT U R E : E A R PI E Cc E S for Transistor Radios, Transparent 


ear inserts with 3ft. cord. sub-min. jack and socket. Fully guaranteed. Post free. 
CR Orystal highs inna Ais sdieepvaciseenateeien sete ite er iedini diab ies faee ene 5 0 
MR.4 Magneticdow imp. 6 6 


READY BUILT BOY’S TRANSISTOR RADIO 
2 TRANSISTOR POCKET RADIO. 


In attractive plastic case. Size only 4in. x 2hin. x lin. Fitted 
with 2iin. loudspeaker. Socket for personal earpiece and telescopic 
aerial. Works from single PP3 type battery. Fully tunable over 
full medium waveband. Supplied complete with earpiece, telescopic 
aerial, carrying purse and 9-volt battery. Ideal Birthday present. 


LASKY’S PRICE 42.7~ 228%, .-owithau 


FREE accessories. 
6 TRANSISTOR POCKET RADIO. 


Fully built-in, plastic case, 4in. x 2}in. x lin. with 23in, speaker. Uses single PP3 type 
battery. Supplied complete with personal earpiece and leather case. Tunable over full 
medium waveband. 


POST complete with 
FREE all accessories 


LASKY’S PRICE 7976 
THE SINCLAIR SLIMLINE 3 2" 2transistor pocket radio 


Micro alloy transistors and printed circuit. Easy to assemble. 
CAN BE BUILTFOR 49/6 an components available separately. 


E Self-contained pocket radio— 
THE SINCLAIR MIGRO-6 St -wsied worst male: 
CANBEBUILTFOR 59/6 Mercury cell 1/11 extra, 


STAAR KINDER RECORD PLAYER 


45 r.p.m. 6 y. Batt. operated. Complete with pick- 
up fitted crystal cartridge. Size only 7} x 6in. Fitted 
auto. stop and start. New and perfect. Suitable for 
use with both the listed below amplifiers, 


LASKY’S PRICE 49/6 p. « P. 26. 
NOW IN STOCK—2 speed model P.&P. 
for 334 and 45 r.p.m. — 69/ 6 26 


NPN-PNP Transformerless Transistor Amplifier. Smallest ever, size lin. x lin. x lim 
Output 125 MWirom 9 v. batt. Uses 3 transistors. Single-ended push-pull output 
Fully assembled. LASKY’S PRICE 29/6. Post 2/6. 


300 m/w OUTPUT AMPLIFIER. Uses 2 OC71 and 2 OC72. Vol. and tone controls. 
Fully assembled, size 3 x 2 x 2in. LASKYS’ PRICE 39/6. Post 2/6. Knobs 3/6 extra. 


Speaker 30 ohm 5 inch. Matched to amplifier 25/-. Post 1/6- 


TRANSISTORISED 


TAPE RECORDERS 
THE CLARION “PHONOTRIX”? 4 tutly transistorised battery operated 


recorder. With leather case, 16 GNS. Carr. 7/6. 


Very Latest ““ PHONOTRIX ”’ with push-pull output. Carr. 7/6. 20 GNS. 
ss 39 Transistor amplifier with 7in. x 4in. speaker in 
CLARION TWINSET a portable case. The Clarion Phonotrix recorder 


can be housed in the case with the amplifier, this giving full quality output. Listed 
at 8 gns. : 7 GNS. P. & P. 5/-. 


66 53 A self-contained Transistor Battery Recorder. Size only 8x7} 
THE MINY x2hin, Weight 3}1b. Takes 3in. spools, twin track, 3} i.p.s. 


With tape, mic. and batteries. 74 GNS. P. & P. 5/-. 

‘6 ss 39 Transistorised Portable Recorder. Full details “WW” 
THE TRAV LER (Jan. ’64). Last few. 13 GNS. Carr. & Ins. 17/6 extra, 
TH E “COON ET’ 3 Fully transistorised 2 speed Battery Tape Recorder. ye Capstan 


drive. Twin tracks. + Accessories incl: Leather case, 
Telephone adaptor, earphone. 19 GNS. 


Microphone. 


ALL the above items are fully described in our ‘‘ Bargain Bulletin ’’—sent FREE on 


request. 
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Service 


WIRELESS WORLD 


in Great Britain 


Pu 


CONSTRUCTORS BARGAINS 


HUGE STOCKS OF COMPONENTS, TEST GEAR, ETC. 
SPEEDY MAIL ORDER SERVICE 


LASKY'S PRICE 40 GNS. 


H.P. Terms: £4.4.0 deposit and 11 monthly payments of £3/16/0. 


COMMUNICATION RECEIVER 
MODEL 9R59 


with a scale for direct reading, and can also be band spread. Facilities: 
A.N.L,. A.V.C, and M.V.C. Q Multiplier also serves as B.F.O. H.F. 
stage and two I.F. stages ensure high sensitivity and selectivity. 
Valve line up: 3 x 6BA6,2 x 6BE6,2 x 6AV6,1 x 6Q5 and 5Y3. 
2 Aerial Sockets. 
meter fitted. 200-250 vy. A.C. mains. Brand new and unused. 
with full instruction manual, in attractive steel cabinet, grey crackle 
finish, Cabinet size 15 x 8 x 


Covers range from 540 Ke/s to 
30 Mc/s. Ham Band is provided 


Stand-by position for use with a transmitter. § 
Boxed 


10in. Dia] 12 x 4in, 


Carriage and Packing Free, 


Also available as a Kit—write for details. 


MODEL HES80 


Single R.F. 
voltage regulated powerpack, 
All controls fitted, Outputs for speaker and phones. 
6AL5, 6AQ5, 6CA4 and OA2, Steel case 17 x 


14-valve super sensitive communication receiver. 
Me/s and 144-146 Me/s. 
stage, two I.F. stages on all other bands. B.F.O. and Q-multiplier circuits, 
“S$” meter, band spread on amateur bands, large illuminated dial with logging scale. 
Valve line-up: 4 x 6AQ8, 3 x 6BA6, 2 x 6BE6,1 x 6BLS8, 
7% x 10in. For 200/250 
v. A.C. mains, Brand new and boxed with full instruction manual. 


Freq. range 540 Ke/s—30 
Dual conversion on 2 metres, with extra R.F. stage, 
Improved A.N.L. and 


Carriage and 
packing free 


LASKY’S PRICE 38 GNS. 


.P. TERMS available. 


BRAND NEW 
AND UNUSED 


MODEL SR40 


Covers medium wave 
band and 1.6-4.4 Me/s., 4.5-11.0 Me/s., 
separate switched band spread ranges, 
B.F.O, Sensitivity, A.N.L., Receiver-Standby Switch, 
Tone Switch, S-Meter. For 200/250 v..A.C./D.C. Internal 
loop and telescopic antennae fitted. Valve line up: 12BE6, 
12BA6, 12A V6. 50C5, and metal rectifier. Size 134 « 8}x 
53in. Instruction manual included. 

Carriage 


LASKY’S PRICE £24.15.0 ‘ri 


H.P Terms £2/9/6 dep. and 11 months at £2/5/0. 


11.0-30.0 
Controls include 


/s. in 


LAFAYETTE TAPE 


Famous American Brand—Fully Guaranteed at record 
low prices. In sealed cartons. 


bin. Double play, 1,200it. Mylar base...... +. 15/- 
5in. Long play, 900ft. Acetate base ........ 10/- 
din, Standard play, 600it. P.V.C. base.. 8/6 
5}in. Long play, 1,200ft. Mylar base ........ 15/- 
5}in. Double play, 1,800ft. Mylar base ...... 22/6 
5}in, Long play, 1,200ft. Acetate base........ 12/6 
5jin. Standard play, 850it. P.V.C. base...... 11/6 
7in. Standard play, 1,200it. Mylar base...... 12/6 
Zin. Long play, 1,800ft. Mylar base........ 19/6 
7in. Double play, 2,400it. Mylar base 25/- 
Zin. Long play, 1,800it. Acetate base... 15/- 
Sin. Message tape, 150ft. ...............00. 3/6 
Sin; “Message tape, 225ft. .......-..... 220s. 4/11 
S Sing. Messagetane, S00ft. foc. cc ee ene eee 7/6 


P. & P. i/- extra per reel; 4 reels and over Post Free. 
TRIPLE PLAY TAPE ALL SIZES NOW AVAILABLE 


GARRARD TAPE CASSETTES 


Special purchase allows us to make this super bargain offer! 


Cassette only with 1 LASKY’S PRICE 4/11 


empty spool. Listed at 

8/-. Py. GAP. E-, 

MESS Potyester Double LASKY’S PRICE 19/6 
Play tape. Listed at P.&P. 1/6. 
£1/13/4. 


CRYSTAL PICK-UP CARTRIDGES 
LOWEST PRICES EVER! 


All Complete with Styli L.P. and Standard (and Stereo 
where shown) fully guaranteed. Standard Fitting will fit 
most P.U, Arms and Heads, Postage 1/- extra each. 
MONO Type C.T.1. By well-known manufacturer 
With 2 sapphire styli .............. Sealand | 
Garrard Magnetic T.0.M.2 
. Acos GP.59 
Acos GP.65/3 
Acos GP.65/1 .... 
Acos GP.67/1 
STEREO Acostereo 73/1, with 2 sapphires... . 
Acostereo 73/2, with Diamond LP/Stereo and 
sapphire Std. 
Collaro type C Turnover, with 2 sapphires 
Collel 8.C.L. Turnover, with 2 sapphires ,....... 
Collel,8.C.I. Turnover, with Diamond LP/Stereo 
and sapphire Std. 0 
Ronette Stereo O.V. Turnover, with 2 sapphires 25 O 
Ronette Stereo type 105 and 106 with 2 sapphires 25 QO 
0 


@Q oooooon 


Ronette Stereo type 105 and 106 with Diamond 
LP/Stereo and sapphire Std. 


The “Sixteen” Multirange 


METER 
KIT 


This outstanding meter was 
featured by Practical Wire- 
less, in the Jan. ’64 issue. 
Lasky’s are now able “to 
offer the complete kit of 
parts as specified by the 
designer. The “ Sixteen” 
Multirange offers the home 
constructor and serviceman 
an instrument that will meet 
most of his requirements for 
voltage, current and resistance measurement. 
are 16 switched ranges: 
4 current ranges and 3 resistance ranges. All British 
components are used throughout. The instrument case 
is supplied with the meter movement built-in. The two 
scales are clearly printed in black on white and are 
very easy to read, 


RANGE SPECIFICATION 

D.C. volts: 0: 50-500 at 20,0000/V. 

A.C, volts: 0-2 2: )0 at 1,0099/V. 

D.C. current: 0-504, 0-2.5-50-250 mA. 

Resistance: 0-20000, 0-200 kQ, 0-20 MQ. 

Basic movement: 404A f.s.d. moving coil. With uni- 
versal shunt full scale deflection current is 50uA. 

Size/finish: Black plastic case—3} x 52 x lin. 

Controls: 12 position range switch; separate slide switch 

for A.C, volts—D.C. ohms; ohms zero adjustment pot. 

meter; meter zero, External connections: Two 4 mm. 

sockets for test lead plugs. 

Power requirements: One 15V. and one 1.5V_ batts. 

Complete with all parts and full construction details, 


This offer is exclusive to Lasky’s Radio ! 


LASKY'S PRICE £5.19.6 *::.” 


H.P. Terms: 21/- deposit and 5 monthly payments of oo 


Data and circuit *vailable separately 2/6 refunded if all 
parts bought. Pair of batteries 2/5 extra. 


20,000 VALVES IN STOCK 
ALL TYPES RADIO AND T.V. ETC. 
Send us your requirements for quotation. 


DISTLER MINIATURE MOTORS 7 /1 1 
6 volt battery operated. P. & P. 2/6, 


There 
9 for voltage measurement. 


TAPE DECK MOTORS 


Motors for the Collaro Studio Deck— 
new and unused. 200-850 v. A.C. 
Take-up, rewind and capstan. Listed at 
£2/5/- each. 


LASKY’S PRICE bah each 


Sia de Ee 
_ Set of three 35/-. P. & P. 


HI-FI TAPE 
RECORDER HEADS 


High Impedance Record Play. Low impedance erase. 
Upper or lower track LASKY’S PRICE 29/6. Post free 
per pair, State track required when ordering, 
MARRIOTT “ X’’ Type + track heads. Record/Play 
and Erase. LASKY’S PRICE 4 GNS. pair. 

3-Track heads Secord/P lay and Erase 59/6 pair, 


RECORDING TAPE SPLICER 


By famous manufacturer, all metal nickel plated con- 
struction. With separate razor blade, securely clamps 
tape while splicing. Listed at 18/6. 


LASKY’S PRICE 14/6 
STOP PRESS ITEMS! 


EXPORT ONLY—SUPER TV OFFER 

625 line T.V. chassis (Export Model). For 200-250v. 
A.C./D.C. mains, Fitted with Band I-IIf turret tuner. 
Fully loaded with 12 sets of coils for all CC1R channels 
in these bands. F/M sound. Made by famous British 
manufacturer. 15 Mullard valves. Electrostatic focus 
and deflection. Will take 17in., 19in., 2lin. or 23in, 
CRT. All controls fitted. Supplied new and unused 
with all valves, 7in. x 4in, speaker and 17in, CRT (less 
cabinet). 


Post Free. 


LASKY’S PRICE 225 tonne par or tne Wor, 


(Tube sent at buyer’s risk), An allowance of £1 will be 
Seas if the CRT is not required. Circuit data included 
F B. 


GUITAR PICK-UP 


Crystal—high imp. Size only ljin, x 
to finger board—no screws. Complete with cable, 


LASKY’S PRICE 15/I! P. &« P. 1/-. 


ALSO ALL THE LATEST EQUIPMENT FROM 
THE AUDIO FESTIVAL 


tin, xX tin. 


Clips 


SEND FOR OUR LATEST COMPONENT CATALOGUE 


with money-saving bargains. Invaluable for the ‘ 


ELECTRONICS 


Complete new edition of over 100 pages, 83 x 5zin. a copiously illustrated, packed 
or service man. 
Post 6d. Our latest 20-page. “‘ Bargain Bulletin ”’ included free (separately by post, 6d.). 


33 TOTTENHAM COURT ROAD, W.I. 
207 EDGWARE ROAD, W.Z. 
rer tol O2/3 FLEET STREET, E.C.4. 


‘ham ”’ 


Price 2/-. U.S.A. and overseas. 


Few yards from Praed Street. 
Open all day Saturday. 


Near Daily Express Building. 
Open all day Thurs. 


PROMPT MAIL ORDER SERVICE to all parts of the British Isles, the | 
Enquiries invited. We also operate the official purchase 
tax-free plan for overseas visitors—the PERSONAL EXPORT SCHEME 


| 


2 mins Oxford Street. Nearest Station, Goodge Street. MUSeum 2605 
Open all day Saturday. 


Close | p.m. Thursday. 


PADdington 3271/2 
Close | p.m. Thursday. 


FLEet St. 2833 
Closed | p.m. Sats. 


PLEASE ADDRESS ALL MAIL ORDERS TO OUR HEAD OFFICE:—207 EDGWARE ROAD, W.2. 


LASKY’S RADIO FOR FINEST VALUE and COURTEOUS SERVICE 
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104. WIRELESS WORLD 


10 WATT TRANSISTOR HI-Fl EQUIPMENT 


@ PRINTED CIRCUIT CONSTRUCTION @ 


%* POWER AMPLIFIERS—Two versions. 
6-Transistor and Rectifier on 4x 24-inch panels 
+IdbB 40 c/s. to 20ke/s. 100mV input for 10 
watts with 0.25% distortion at 400 c/s. 60dB 
feedback, 3 and 15 ohm versions. Low 
current, only 300mA and 150mA respectively. 


@3 ohm 10 watt @ 15 ohm 10 watt 


Built £5.10.0 Sut, £5.19.6 


@ Mains units for either of above 69/6 
| TRADE SUPPLIED | —will run two amplifiers. Either type P.P. 2/6. 
COMPLETE CIRCUIT DIAGRAMS FREE ON REQUEST 


@ Dark brown and gold: panel plate 8/6 @ 
%*& PRE-AMPLIFIER AND CONTROL UNIT. For use with either of above amplifiers or 
valve types—Hum-free—24mA drain—Battery operated or from above mains units—8 inputs be- 
tween |.5mV and 300mV—for all pick-ups, ‘microphones, tuners, tape replay, separate’ treble, 


INTEGRATED STEREO | 
: Ps 2 PREAMPLIFIER 
bass and volume with cut and boost—4-position low pass filter-—40 c/s roll-off, etc. Panel size9 x24”. - B 


%* STEREO PRE-AMPLIFIER AND CONTROL UNIT ——— 
Developed from mono preamp, with the addition of:mono/stéreo selector and =|, .swe+.  ™at CS) 


balance control. Overall size 9 x 34 x I4in. Provides 8 inputs per channel, ganged | Oo ©: ©: ©: e 
controls, fully equalised inputs. Designed to feed two of above power amplifiers— © OO. ©. j 


either type. Battery operated or from mains unit. 
@ GUARANTEED HIGH PERFORMANCE UNITS — CALL FOR DEMONSTRATION @ 


PERFORMANCE EQUAL TO VALVE 
UNITS OF FOUR TIMES THE PRICE 
AND MANY TIMES THE SIZE. 


LOW DISTORTION 
@ HIGH GAIN 
@ MAINS OR BATTERY 
@ LOW NOISE 
@ MONO OR STEREO 


white ae £5.1 0.0 ae 


jel 


PRICE BUILT £10.19.6 P.P. 3/6. @ Dark brown and gold panel plate 12/6. 


@ VHF FM TRANSISTOR TUNER @ 
(As described in December 1963 Edition of 
** Radio Constructor ”’.) 

* 5-Transistor. 

* 4 Diodes. 


* Full coverage 87 : : 
to 105 Mc/s. : = 4 
% AFC and AVC. : Lg a 


7-TRANSISTOR RECORD/ 
PLAYER/RADIOGRAM 


MINIGRAM TRANSISTOR 
PORTABLE RECORD PLAYER 


@ Made by well known 
British manufacturer. Fea- 
tures ready built 4-transis- 
tor printed circuit | watt 
amplifier, elliptical speaker 
and volume control. Low 
current. Starr, constant Printed circuit de- 
speed 45 r.p.m. turntable : sign of high sénsiti- 
with crystal pick - up. = Vi = : vity and quality. 
Strong moulded two colour ,= | Output for valve or 
cabinet with handle. Plays transistor amplifiers. 
anywhere on long life Size 34 x 2} x -4in. 
9 volt battery. Requires Simplified building 
less than half an hour’s work to connect up instructions. Oper- 
using ready built units and easy instructions, ates from 9 volts 9/10 
TOTAL 79 PP. = mA. All parts sold 
COST | 5/— (Battery 3/9). separately complete 
Or Amplifier with volume control and 5 x 3-inch with dark brown and 


AMPLIFIER 
@ 4 watt peak output. 
@ Full Treble and Bass boost and cut. 
@ 40 c/s to 20 kc/s. + 3 dB. 


@ Inputs for Pick-ups, Radio Tuners, 
Microphones, mixers. 


TOTAL 


P.P. 
cost £1+19.6 2/6. 


(Cabinet assembly 20/- extra) 


Speaker, 4-Transistor, 35/-. P.P. 2/-. 


9 volt Starr Player with Pick-up 39/6. 
And Two-Tone Case 5/-. P.P. 2/-. 


P.P. 2/6. 


MARTIN RECORDAKIT 


BUILD A QUALITY PORTABLE TAPE 
RECORDER. 

@ Pre-Built Equipment—6 Valves—Collaro Studio 

Decks—Portable Cabinets with Speakers. 


[fworrmacc] (Si #96 52 


COST 


OR Deck 10 gms. P.P. 5/-; Amplifier II gns- 
P.P. 3/6. Cabinet 5 gns. P.P. 3/6. 


TOTAL P.P. 
FOUR TRACK | cost’. £30 ge 
Or Deck £13.19.6, PP. 5/-; Amplifier 12 gns. 
P.P. 5/6. And Cabinet 5 gns. P.P. 3/6. 


All complete in every detail. Illustrated leaflets 
on request. 


NOMBREX TRANSISTOR INDUCTANCE 
BRIDGE 


IwH to 00H. Fitted edgewise 
Q and Tan measurements, £18.0.0. 


Model 66. 
meter, etc. 


NEW 4th EDITION CATALOGUE 


84 pages (size 10 x 7hin.), Packed with 
hundreds of new items. Price reduc- 
tions. Fully detailed and illustrated. 
Transistors—Components—Hi-Fi equip- 


ment. 
2/6 Post Free. 


@TWO VERSIONS AVAIL- 
ABLE. 


12/18 volt for 15 ohm speakers (mains 
unit now 60/- extra). 


9/12 volt for 3 ohm speakers (mains 
unit 49/6 extra). 


@ Size only 6 x 24 x 2in. 
Ideal for mains or battery, portable or 
domestic record player, grams, etc. 


Or car. 
£5.19.6 5° 


Built Ready 
To Use 

MARTIN AUDIO KITS 
Unit |. 5-Stage Inputs 
Unit 2. Pre-amplifier 
Unit 3. 3-Channel Mixer...... 
Unit 4. Tone Control Unit... 62/6 
Unit 5. 10-Watt Amplifier ...£5/12/6 
Unit 6: Maihs' Uniti s.....c...<5- 52/6 


Inter-Connecting Units designed to 
construct all Transistor Audio Equip- 
ment. Leaflets on request. 


Can be used with our 10 watt units. 


gold panel plate. 


Detailed Circuit Book on Request. 


PORTABLE TRANSISTORISED 
TEST EQUIPMENT 


*NOMBRE X 

AUDIO GENERAT- 

OR. 10 to 100,000 c/s 

Sine/square. £16/15/-, 

with batt. 

POST and PACKING 
2/6 ANY TYPE 


@ DETAILED LEAF- 
LETS ON REQUEST @ 


%* NOMBREX ALL 
TRANSISTOR  SIG- 
NAL GENERATOR. 
150 kc/s. to 350 me/js. 
AF, RF Mod. etc., £9/10/- 
with leads, batt., ete. 


% NOMBREX TRAN- 


SISTORISED RESIST- 

ANCE CAPACI- 

TANCE BRIDGE. | pF 

to 100 mfd. | ohm to 100 

meg., leakage test, visual 

ee indicator. £8/5/- with 
att. 


* NOMBREX TRAN- 
SISTORISED POWER 
SUPPLY UNIT. | to 
15 v. D.C. up to 0.1 
amp. 230/250 v. A.C, 
mains. £6/10/-. 


HENRY’S RADIO LTD. 


303 EDGWARE ROAD, PADDINGTON, LONDON, W.2. 


OPEN ALL DAY SATURDAY. 


100 yards from Edgware Road Tube Station. 


PADdington 1008/9. OPEN MON. TO SAT. 9-6. THURS. | o'clock. 
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@ CALL IN AND SEE US — ANY TIME @ ELECTRONIC COMPONENT SPECIALISTS @ 


\* 


oy ae 


1 
j 


May, 1964 


WIRELESS WORLD 105 


PORTABLE GEIGER COUNTERS 
FOR MEASUREMENT OF RADIO-ACTIVITY 


offered at a fraction of cost @ Sup- 
plied with G5H Tube, for testing 
Gamma radiation. Supplied com- 
plete with instructions, haversack, 
cables and probe. 


£7.10.0 p-p. 10/-. 


(Batteries 50/- extra.) 
BRAND NEW 


M2H Tube for 
Beta Radiation 
measurement 
= for liquids 22/6 
=) extra. 
* 
Plug in EHT unit runs 
from I volt Penlite 
cells, 70/-. 


100 Ke/s. .. CATHODEON 
500 Ke/s. 2 Pin .......--.--..- opMINIATURE 
455 Ke/s. (AR88) STAL OVEN 


HRO 456 Kc/s. 6 or 12 volt A.C./ 


5,000 Ke;s. 2 Pin D.C. 80°C. for 

10) Mjs?-2. Pin. Sh. 2ke-cceaces HC6U or 2M cry- 
27.255 Mc/s. Radio Control 15/— stals. 

HC6U 18 Mc/s. to 46 Mc/s. 7/6 Brand new, 

80 frequencies 0.005% Accuracy. 22/6. P.P. I/-. 


Over 600 frequencies in stock. 
‘See new crystal lists. 


ZENER REFERENCE @ GSI0CS Dekatron Display 


DIODES Tubes 25/-. Base 2/-. 
of - 
Hy fron nesee te loete | @ 931A Photomultipliers, 60/-, 
45|= each. with base. 
%& 1N429 5.9 to 6.5 volt, | %sta- 
bility from —55°C to +100°C | © (89D | (Cv2193) 


15/- each. Beam ’Scope Tube 59/6. 


Double | TRADE EN QUIRIES INVITED 


SILICON POWER RECTIFIERS 


Made by G.E.C. (U.S.A.). Rated 
1OOPIV 160 amps. Surge |,800 amps. 
Bridge Fitted four 
high temperature silicon rectifiers 


connected. 


on finned heat sink as illustrated. 


£10 pp. 56. 


PLESSEY CASTANET CAPACITORS 


Small circular type. Single hole mounting. Size + x Zin. diameter. 
Large capacity. 


150. Mid.) Si voltis. avec 7/6 140 mfd. 30 volt ............ 12/6 
250 “mid. 05 /voleie...scserre 10/- OO imid } 70" voltiiceasctssts 7/6 
S.T.C. TANTELUM CAPACITORS 


67 different types in stock—polarised and non-polarised. 
high temperature. Prices from 3/6. 


Standard and 


MULTI-RANGE TESTMETERS 


se PT34 1 K ohm/volt ...... £2 5 0 
* MI Dawe WN SRC SENN | £2 9 6 
+ THL33 eM geal Vitae a £315 0 
x EPIOK iden Fontaine c te £4. 9 6* 
x ITI-2(200H) 20 |,” (illus) £5 5 0 
ke TP55 FO) Sea Rer alas, Slt £519 6* 
$e EP30K 300 eet ncne, £619 6* 
%& 500 30 ba once aie £819 6* 
te EP50K SOME anes £9.19 6 


*Leather case available. 
See Catalogue for full details. 


MODEL SB305 EDGEWISE 


ON ALL ITEMS. METER. 50-0-50uA. 25/-. P.P. 9d. 


MAINS AND BATTERY RECORD DECKS 
ALL COMPLETE with ARM and CARTRIDGE. 


3% BSR UAIS 4-speed  oeeeeeeeeeeeeee £619 6 
ye Garrard Autoslim 4-speed ...... £6 10 O 
%& Unplugable Head Version ......... £619 6 

or Stereo Version —............ £7 19 6 
3% SRPIO 4-speed or BSRGU7 ...... £5.5 0 
%& Garrard AT6 with Stereo Cartridge, 

A-SDEEC Sige csthteens ceabivatihebeseetes £10 19 6 
%& AT6 with Mono head ...........4... £10 10 0 
P. & P. 3/6 any type above. 

Wei D YOlt Stats FO -DEM ee. isccseseecees £119 6 
¥%& 45 and 33 r.p.m. Star, 9V ......... £4 12 6 
%& 45 r.p.m. Garrard 6V ............. £1 15 0 
%& 4-speed B.S.R., OV oo. £5 5 0 
P. & P. 2/6 any of above. 
FM VHF TUNING HEART 
Printed circuit construction, fully tunable 


85 to 105 mc/s. Completely screened. Re- 
quires UCC85 (8/6), R.F. stage and osc./mixer 
stage. i 

Brand new in maker’s cartons 15/. P.P. I/-. 


RECORD/REPLAY/ERASE TAPE HEADS 


Marriot Type R/RP/3 4 track record/replay 
head and Mullard type TS erase head with 
mounting post. 

Bargain offer 17/6 Pair. PP. I/-. 


MULLARD POT CORES 


LAI... 12/6 LAS ...... 17/6 LA4S ... 15/- 
LA2 ... 15/— LAG ...... 22/6 LA2503 15/- 
BAS ta. 19/6 LAQ...... 17/6 LA2504 15/— 
LA4 ...... 12/6 LAIO ... 17/6 LA2505 17/6 


' QUALITY MICROPHONES 
(See new Catalogue for full range) 


DFI 50k Dynamic with: Stand...... £2 12 6 
DM304 Stock 50 ohm/50k ......... £575.50 
BM3 Crystal with ‘Stand ............ #42 9 6 
MG70" Crystal Studion :. 1.225... 5.05. 42 19 6 
DMI6HL Dual _ impedance......... Eh 0 
100C Crystal with Stand ..... wand, WEL AGS 6 
Adjustable Table Stand (P.P. 3/6)... £1 9 6 


MULTI-PIN PLUGS AND SOCKETS 


Electro-Methods 7 pin plug with screened 
hood and chassis mounting socket. Size I<; x 
} x ¢ inch including hood. 5/-. P.P. 6d. 


TRANSISTOR PORTABLE 
WALKIE-TALKIES 


9-transistor Portable Trans-receivers. Supplied 
complete with leather cases, batteries, aerials, 
etc. in presentation case. Range up to 5 miles in 
favourable conditions. Sizes 64 x 3 x I4 inches. 
Superhet crystal controlled on transmit and 


receive. 
Price £25 Per Pair. P.P. 3/6. 


TRANSISTOR 4-CHANNEL MIXER 


Self contained in sprayed metal cabinet. Pro- 
vides four inputs with control on each channel. 
Price 59/6. 


TRANSISTOR TUNER 


Prebuilt medium wave superhet tuner. 3- 
transistors and detector. 9 volt operated. 


Price 82/6. 

Je“ Sinclathe: Micros wuss seer ndsaueueceesrn. a6 59/6 
%& Sinclair Micro Injector ................+ 27/6 
ihape Jackal Unen .sssccenness tess sasescccsocents 29/6 
10-Watt Horn Tweeter .........:cccceeeeees 29/6 
20-Watt Super Tweeter .........cceeceseeeee 69/6 
Two-channel: “Mixer 232 ......0scs2soneests <aates 19/6 
[ta 200:Mcisir/str.): Meterics.s+..cetsenurs 69/6 
ye -Watt 4-transistor 9 v. 3 ohm ......... 49/6 
5-hole Chassis Punch Kit .........-0.eceeeeeee 49/6 
Headphones 2K ohm 12/6; 4K ohm ...... 14/6 
Stereo Headphones ........seereceeeeeeeeeeees 3 gns. 
Stereo Stethoscope Headset ............... 25/- 
Resistor Substitution Box ...........--..66 37/6 
Crystal Mono Stethoscope Headset ...... 10/6 
Magnetic Mono Stethoscope Headset ... 12/6 
Transistor Signal Injector ~...............05+ 39/6 
Fully Disappearing Car Aerial ............ 35/- 
Test) :Lead. Kit with. Pouch: .....0.5..2......, 8/6 
Capacitor Substitution Box ..............866. 29/6 


De Luxe Stereo Headsets with junction box £6 
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GARRARD 2-TRACK BATTERY TAPE 
DECK 


9 volt operated, 2track, 2 speed. Brand 
new, fitted heads, etc. Supplied complete 
with cassette. Brand New. 

£11/15/-. P.P. 3/6. 


SE EEEREEEeeee eee 
METER BARGAINS 


50 Microamp 2tin. square MC......... 35/- 
O/O0nA 2ins fl -D.Go 55. is 35/- 
I mA 2¢in. flush round................0 30/- 
O[SQ0GA TAI PINS uetscliee Seah as 15/- 


0/500::A. 2zin. flush mounting, D.C. 20/- 
23-0-25 mA., 24in. flush. D.C....... 12/6 
O/1S, vole M.L 2hin-=cFR.® A.C.o os: 8/6 


MINIATURE PANEL METERS 


*0/SQuA (D.C.) 39/6. *0/5mA (D.C.) 27/6 
*0/500uA (D.C.) 32/6. *0/300V (D.C.) 27/6 
*0/I_mA (D.C.) 27/6. ‘‘S”’ Meter 35/- 
All Brand New Boxed. 


*Available Clear Plastic Front or Black 


Moulded. State which. 
Se 
AMERICAN 
SILICON RECTIFIERS 
TJ40 (IN 3075) 200 PIV 200 mA......... 3/6 
IN253;:100)-PIVS amp ace... saedt.ce bens 10/- 
TM4!I 400 PIV 3 amp.... w= 10/- 
TM64 600 PIV 3 amp.... . 17/6 
IN249 100 PIV 20 amp.............2..... 35/- 
IN1186 200 PIV 35 amp................ 45/- 
ASL 500 IV MAO- am psi ere ee 75/- 
ZOULP;SON PIV 250 Lambe. amen se ieee 85/- 
BY100 6/6; BYZI3 10/-; GJ3M 4/-. 
BRAND NEY 
VALVES, CRYSTALS, COMPON- 


ENTS, TRANSISTORS & RECTIFIERS 


From Stock. A vast range of Brand New 
types. See our latest 84 page Catalogue, 
2/6 post free, 


Henry's Radio Ltd. 


303 EDGWARE ROAD, LONDON, W.2. 
PADdington 1008/9 
Open Monday to Sat. 9-6. Thurs. 1 o'clock. 


ner | 
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There are 30 other models, too. There ARE several other makes of soldering 


instruments. Big ones. Small ones. Good ones. We’ve seen them. We 


don’t make the biggest ones. Or the most expensive ones. Or the most 


elaborate ones. We DO make the smallest ones. And the widest range. — 


Brochure W5 post free on request. We make the best. Always have. May we send you details? 


LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey. 
Telephone: CROydon 8589 
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VARIABLE VOLTAGE TRANSFORMERS 


INPUT 230 v. AC 50/60~ 1 AMP. OPEN TYPE 
ethyl NEW. Cerniege ga cl Buy direct from the (Type IA.) Compact, 
importer, keenest prices in the country. All Types | well constructed unit 


and Spares available from stock. ; designed for building 

a ee a into equipment. Panel 

We are pleased to announce further or back mounting, 

additions to our range: extending shaft. Resa Y 
Type! 0-260 v.at lamp ... £410 0 Complete with en- “UE 
Type2 0-260 v. at 2.5 amps £5 17 6 graved voltage panel and control knob. 
Type 2A 2.5amps, Portable... £9 17 6 Input 230v. A.C. Output variable 0-260v. 
Type3 0-260v.at5amps... £9 0 0 Ideally suited for Manufacturers of 
Type4 0-260 v. at 8amps... £14 10 0 variable voltage equipment. 

Type5 0-260 v. at 10 amps... £16 10 0 Price: £4 17 6d. post paid. 

Type6 0-260 v. at I2amps... £18 15 0 

Type7 0-260 v. at 20 amps... £32 10 0 


These instruments are fully shrouded. 


INSULATION TESTERS 7 Ampere A.C,/D.C. 


Test to I.E.E. Spec. Rugged 

metal Sn pp aN habeis UNIT 

for be or fie work, 

eoaeenb deed clutch: Size Input 230 v. A.C. Output con- 

L. 8in., W. 4in., H.. 6in. tinuously VARIABLE from 0 to SSS 

Weight élb. | $00 yolt, 500 | 260 volts A.C. OR 0 to 230 volts SSS = 

riage paid. 1,000. volts, D.C. at 7amps. Robustly constructed in metal case, complete 
" 1,000 megohms, £28, car- with safety fuse, neon indicator and voltmeter. Size I7in. x !2in. 

riage paid, x Jin. Weight 36lb. Price £34/10/-- Carriage 20/-. ; 


SERVICE TRADING COMPANY —w 
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IE 1a ae Asks I oe hm ee 
ULTRA VIOLET BULBS 


Easy to use source of UV for dozens of practical 
and experimental uses. 3 : 
12 volt 36 watt AC/DC SBC 6/6. P. & P, I/-. 


12 volt 60 watt AC/DC SBC 8/6. P. & P. I/-: 
Transformer to suit the above: Input 200-240 


A.C. 12 volt 36 watt, 16/6; P. & P. 2/6. Input 
200-240 A.C. 12 volt 60 watt, 22/6. P. & P. 3/6. 
Set of 4 Colours FLUORESCENT PAINT. 
Red yellow, green and cerise. In 7Oz. tins. 
Ideal for use with the above Ultra Violet Bulbs. 
9/6, plus 1/6 P. & P. 


SIEMENS SEALED HIGH 
SPEED RELAYS 


H96A, 2.2 chm + 2.2 ohm, new, 12/6- 
H96B, 50 chm -+- 50 ohm, new, 12/6 |) 
H96C, 145 chm + 145 ohm, new, 12/6. |) 
H96D, 500 ohm -}- 500 ohm, new 12/6. 
H96E, 1700 ohm + 1700 ohm, ex- 
equip., 16/6. 

P. & P. I/- on each Relay. 
CARPENTER’S POLARISED RELAY. 
Type 5A57, 65 ohm. coil, will operate on less 
than .5 of a volt. 22/6. P. & P. I/-. 


P.O. RELAYS, Type 3,000. 
200 ohm. 6 c/o. 6,500 ohm., | c/o | break, 
500 ohm., 6 c/o 16,000 chm., 2 make 2 break. 
500 ohm., 4 Heavy Duty Make. 
2,000 ohm., 4 make 4 break. 
All at 12/6 each, plus I/- P. & P. each. 
100 ohm. coil for 6 v. operation 4 make 4 break 
similar to type 3,000 price 10/6, plus I/- P. & P. 
G.E.C. SEALED RELAY TYPE M™.1492 
24 volt 670 ohm., 4 changeover, ex new equip., 
12/6. P. & P. I/-. Type M1095, 12/6. P. & P. I/-. 
Type M. 1084, 12/6 plus I/- P. & P. 


7,000 OHM SEALED RELAY. High Speed 
single c/o Platinum contacts. Super-sensitive, 
ideal for Transistor circuitory. Will Operate 
ont milliamp. 25/-, P. & P. t/-. 


EVERSHED AND VIGNOLES BRIDGE 


MEGGER. 500 v. Constant Pressure Series 2 
with decade and varley loop facilities, perfect 


condition £40 including leather case and Carriage. 


NSP2 CV2296 STROBOTRON FLASH 
TUBE made by Ferranti, brand new, I.O. 
base. Price 15/-. P. & P. I/-. 


SLIDER RESISTANCES 
Geared drive, new. 


1.2 ohm, 14 amp.27/6 
75 ohm, 2 amp. 37/6 


ih 


—# 200 ohm, 1.25 
oS gee a AE NY AIM Pat css cate 37/6 
36 ohm, 6.5 to 2.8 amp. tapered winding, 


geared drive (less knob) 45/-. P. & P. 3/6, 


W.W. RHEOSTAT. 22 ohm 1.5 amp., com- 
plete with knob, 8/6, plus 1/6 P. & P. 


EVERSHED AND VIGNOLES MEGGER 
CIRCUIT TESTER. (Low reading ohm 
meter). 2 ranges, 0-3, 0-30 ohms. Complete 
with test leads, battery and leather carrying 
case. £6/6/-. Post paid. 


DELCO 24 VOLT D.C. shunt wound motor 
== = 5,400 r.p.m. Torque 4in. 
_— oz. Double spindle. 
f=; ES =p Smooth running, extremely 
— powerful. Will operate 

= from 12v. 12/6, P.& P.2/3. 


UNISELECTOR 8 bank 25 way 75 ohm coil 
full wiper, ex equipment. Individually tested. 
45/-, plus 2/6 P & P, 


HIGH SPEED BLOWER UNIT 
200/250 volt A.C. Powerful 2 speed motor, 
11,000 and 13,000 R.P.M. 17/6, plus 2/6 P. & P. 


EX P.O. MAGNETIC COUNTER, either 
500 ohms for 24 volt operation or 3 ohms for 
6 volt DC. operation 4 figures to 9,999. 
Price, either type 8/6. P. & P. 1,6. 


LATEST HIGH SPEED TYPE 100B, 10 
IMPULSES PER SECOND. 2,300 ohm. 
coil for 36-48 volt D.C. operation. Price 15/-, 
P. & P.-1/6. 

Type !00D, 4.1 ohm coil, 3-6 volt operation. 
Price 15/-, P. & P. 1/6. . 
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CROMPTON PARKINSON BRAND! 
NEW | hp. MOTORS. 230/250 VOLT 
A.C. 1,400 R.P.M. Fitted with 2! x din. 
SPINDLE. Price £3/15/-. Carriage 8/6. 


6-VOLT 40 A.H. ACCUMULATORS in 
metal case with leather carrying handle. Brand 
new, 27/6. Carriage 8/-: 


AUTO TRANSFORMERS. 
down. {1 10-200-220-240.v. 
New. 300 watt type £2/6/6 each. P. & P. 2/6. 
500 watt type £3/7/6 each. P. & P. 3/9. “1,000 
watt type £4/10/- each. P. & P. 6/6. 


MINIATURE MOVING COIL DIFFER- 
ENTIAL RELAY. Two coils 350 ohms each. 
a Operating current 
minimum 140 micro- 
amp., nominal 4060 
microamp, maximum 
8 milliamp. One 
pole two way, or 
centre stable- Two 
mA. at 50 v. A.C. or 
Indivudally tested. 


Step up, step 


way contact current [0 
D.C. Size It x & x 2in. 
Price 22/6 each, I/- P. & P. 


230 v. A.C. RELAY, 10,000 ohm coil, 
3 change over, 5 amp. non inductive load, 
price 18/6, plus [/6 P. & P. 


230 VOLT A.C. GEARED MOTORS 
Type BI6G 80 r.p.m. .26Ib. inch 
£N/19/6. P. & P 2/-. 

Type DI6G 5 r.p.m. 
£2/9/6. P. & P. 2/6. 
Type DI6G 13 r.p.m. 
£2/12/6. P. & P. 2/6. 


230 Volt A.C. 50 c/s 5-figure Veeder-root 


Counter (not resettable). New. Boxed. 
19/6, plus 2/6 P. & P. 


MINIATURE 
UNISELECTOR SWITCH 


3 banks of I! positions, 
plus homing bank. 40 ohm 


I.7lb. inch 


1.451b. inch 


coil. 24-36 v. operation. 
Ex equip. Individually 
—— tested. 22/6, plus 2/6 P. 
& P. 
20-way STRIP containing standard — Post 


Office telephone Jack Sockets, overall size || x 
3zin. x gin. New. Price 15/- each. P. & P. 1/6. 


LIGHT SENSITIVE SWITCH 


Kitand parts including ORP.12 Cadmium Sul- 
phide Photocell, Relay, Transistor and Cir- 
cuit, Now supplied with new Siemens High 
Speed Relay for 6 or 12 volt operation. 
Price 25/-, plus 2/6 P. & P. 


ORP.12 and Circuit 10/6, post paid. 


SEMI-AUTOMATIC ‘‘BUG’” SUPER 
SPEED MORSE KEY 
7 adjustments, precision 
tooled, speed 
adjustable, 10 
W.p.m. to as 
high as desired. @& 
Weight 24 Ib. 
Price £4/12/6, 
post paid. 
KEYING LEVER. Especially designed for use 
with all types of electronic keyers.. Fully 
adjustable, micro-switch action, no contact 
bounce, precision made, finely polished parts, 
screw down base. Price £4/4/-, post paid. 


HIGH FREQUENCY TRANSISTORISED 
MORSE OSCILLATOR. Fitted 24in. Moving 
Coil Speaker. Uses type PP3 or equiv. 9V. 
battery. Complete with latest design Morse 
Key. Price 22/6, plus 1/6 P. & P. 
SOLENOID. Overall length 3fin., stroke 
tin. to din. Maximum push 8 oz. 1[2-24V. 
D.C. operation. D.C. resistance 35 ohm. 
Price 8/6. P. & P. 1/6. 


Fully shrouded. 
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TRANSISTORS 
Brand new 


Get 105 
Get 573* 
2G110 
2N458 


BCZII 


/ 
21/- 
*Available in Matched Pairs. 


All + watt 5%, at 10/- each. 4.3 v., 4.7 v. 5.1 v. 
Vien 0-8 Ving) De DaMin G2 eat vid On Wes 

+ 16v., 22 v. 

INSULATED TERMINALS 


available in black, red, 

white, yellow, blue and 

green. New 15/- per doz. 

Purse Pe dee 

L.T. TRANSFORMER 

Type I. Pri. 200-240 sec. tapped 30, 32, 34, 
36 volt at 5 amp., 57/6. P. & P. 4/-. 

Type 2. Pri. 240 sec. tapped 30,40 and 50 volt 
at Samp., €4/15/-. P. & P. 4/-. 

Type 3. Pri. 200-240 sec. tapped 10, 17 and 18 
volt at 10 amp., 57/6. P. & P. 4/-. 

Type 4. Pri. 240 sec. tapped 6 and {2 volt at 
20 amp., 72/6. P. & P. S/-. 


Voltmeters 
0-300 volt A.C. MI 21in. fl. rnd. New 22/6 
0-300 volt A.C. Rect. M-C type W23 


Se infleiround new, vatise esetae ee 55/- 
BOOTY cACC! Mobs At ineirndssct seca Me 35/- 
90-180 v. A.C. M.1. 44in. fl. iron............ 25/— 
Miliiammeters 
0-1, Milliamp Meter, 2tin. fle............ 25/— 
Q2s50gimATT-Ce, Gink Heornd. eee 8/6 


NEW......... 16/6 
500 MICROAMP SUB-MINIATURE M/C 
METER. 
lzin. diameter, flush mounting, single hole 
fixing. Scaled 0-! mA. Supplied with Resistor 
for use as | mA, if required. 29/6, plus 1/- 

Pur Sci Py 
Postage on all meters, I/= each. 
SANGAMO WESTON DUAL RANGE 
VOLTMETER. 5 and 100 volt D.C. 3in. 
scale. F.S.D. | mA. Brand new in carrying case 
with Test prods and leads. Price 27/6, P.& P. 3/-. 
4 DIAL DECADE RESISTANCE Box 
2 Range 0-11,110 
| ohm, XI Wire 
Wound, Max. 
- current 300 
mA. X10 Wire 
Wound, Max. 
aS : current 150 
mA. 
X100, X1,000. High Stability Resistors, rated 
| watt. Accuracy + —1I%. 
Switches make before break type fitted with 
low resistance silver plated contacts, polished 
wood case, new, price £10/10/-, plus 6/6P.& P. 
BUILD AN EFFICIENT STROBE UNIT 
FOR ONLY ‘“‘ 37/6 ”’ 
The ideal instrument for workshop, lab. or 
factory. This wonderful device enables you to 
“freeze '’ motion and examine moving parts as 
if stationary: We supply a simple circuit dia- 
gram and all electrical parts including the 
NSP2 Strobe tube which will enable you to 
easily and quickly construct a unit for infinite 
variety of speeds, from | flash in several seconds 
to several thousands per minute. New, modi- 
fied circuits bring price down to 37/6, plus 
3/- P. & P. 
DIALS FOR AUTOMATIC TELEPHONES 
used but in good condition, 12/6 each, plus 
2/6 P. & P. 


Postage and Carriage shown above are inland only. For overseas please ask 
We do not issue a catalogue or list. 


SERVICE TRADING Co. 


for quotation. 
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PERSONAL CALLERS ONLY: 
STREET, LONDON, W.C.2. Tel: GER 0576 


9 LITTLE NEWPORT 
(OFF LEICESTER SQUARE) 


ALL MAIL ORDERS. ALSO CALLERS AT: 
47-49 HIGH STREET, KINGSTON-ON-THAMES. 


Telephone: KINgston 9450 


108 


BOOKS 


ELECTRONICS FOR THE BEGINNER 
by J. A. Stanley 25s net 


MODERN DICTIONARY OF 
ELECTRONICS 45s net 


ELECTRONICS MATH SIMPLIFIED 


Vol. I, by A. Andrews. 35s net 


ELECTRONICS MATH SIMPLIFIED 


Vol. Il, by A. Andrews 35s net 


ELECTRONICS EXPERIMENTS AND 


PROJECTS, by L. Buckwalter 25s net 


INTRODUCTION TO LASERS AND 
MASERS, by A. Lytel l6s 


net 
ABC’s OF ELECTRONICS lés net - 

ABC’s OF COMPUTERS Iés net 

ABC’s OF ELECTRICITY Iés net 


ABC’s OF SHORT WAVE LISTENING 
l6s net 


COMPUTER CIRCUIT PROJECTS 
You can Build, by Lee Boschen 2Is net 
TRANSISTOR CIRCUIT MANUAL 35s net 


INTRODUCTION TO ELECTRONIC- 
SERVICING FOR THE BEGINNER 24s net 


ELECTRONIC ENGINEERS AND 
TECHNICIANS REFERENCE 
HANDBOOK 30s net 


KNOW YOUR OSCILLOSCOPE 20s net 


ELECTRONIC COMPONENT TESTS AND 
MEASUREMENTS 24s net 


loi WAYS TO USE YOUR VOM AND 
VTVM, by R. G. Middleton [6s net 


TAPE RECORDERS: HOW THEY WORK 


by Westcott and Dubbe 24s net 
HOW TO READ SCHEMATIC 

DIAGRAMS, by D. E. Herrington 18s net 
BIODE CIRCUITS HANDBOOK [8s net 


HANDBOOK OF ELECTRONIC 
CHARTS AND NOMOGRAPHS 35s net 
Spiral bound with clear vinyl overlay sheet for use on 
bench or in class. 


Basic Electronics Series 
By Thomas M. Adams 


I. TRANSISTOR CIRCUITS 24s net 
2. OSCILLATOR CIRCUITS 24s net 
3. DETECTOR AND RECTIFIER 
CIRCUITS 24s net 
4. AMPLIFIER CIRCUITS 24s net 


ALL TITLES CASE BOUND 
From Booksellers or, plus 8d. Postage, from 


FOULSHAM— SAMS 
TECHNICAL BOOKS 


837 Yeovil Road 
Slough, Bucks 


England 
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RELAYS—WE HAVE 100,000 PLAIN AND SLUGGED 
WHICH WE CAN OFFER AT EXTREMELY COM- 
PETITIVE PRICES TO INDUSTRIAL USERS. 

Enquiries welcome for RELAYS to meet your require- 
ments. Please state operating voltage andjor current 

Contact and applied voltage. 

OUR FAMOUS ee ae naput 200/250 v. 
Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, ee 20, 24, 
30 v., 2 amp., 25/-. 17, ‘hiv. 8a, 81/-, 25/-. 
A x v.9,17 v.,1a., 13/6. P.P., Sec. 0-12- 1.90534.80 Ve 


3 
ACOs CRYSTAL MIC. INSERTS. in. dia., S/-. 
HIGH GRADE MINIATURE MAGNETIC EARPHONE, 
complete with ear clip, lead, plug and socket, "7/6. 
F.W. METAL RECTIFIERS. 12/6 volt, 1 a., 7/63 
3 a, 10/6: 4a., Rin 6 a., 25/-; 25 v., 25 a., 45/-. 
TOGGLE SWITCHE S. DPDT, 3/6. SP. 1/9. 
MICRO SWITCHES make and break, 5/6. 
MAINS rye tneraes AND RECTIFIER giving 
12 v. 1a. D.C. output, 20/ 
Ex W.D. MORSE KEYS 6/- and 8/6. 
1,000 NEW §.T.C. FREQ. CRYSTALS, 13,760 ke/s. 
to 19,872 ke/s., 5/6 each. Plus 6d. postage. Lists 
available. 10 M/C + 3 ke/s. with holder, 33/-. 
bth RHEOSTATS, jin v., 5 a, 4} dia. in. 10/6, 12 v. 


» 2/6. 
NEW 0-1 M/A METERS. M/C 2in. HESTON F.M., 21/6. 
SET 21 H.S. TWIST DRILLS. 1/16in. to gin. in 64ths. 
Packed in wooden case, 23/6. Set 17, 15/6. 
bin, VERNIER SLIDE. CALIPERS with Depth Gauge 
Q9/- each. With thumb adjustment 10/6. 
6in. STEEL. RULES 1/9. 12in. 2/9.. Graduated 
64ths, 32nds, 16ths and fin. x 24in. 3/6, 
PENCIL BIT SOLDERING IRONS. Latest type. 
Listed 22/6. Our price 17/6. Weight 4 ozs. 
TOGGLE SWITCHES. 4 c/os. Centre off, 3/6. 
SET OF 7 B.A. Sockets 0-6 with Hex. Handle, 6/6. 
NEW MULLARD TRANSISTORS. OC71, 0C44, OC45, 
OC81D, OC81, Bis each. 
12 v. MINIATU RE RELAYS. ljin. x liin. x lin. 
Weight oe 0z. 2 c/o., 
U.S.A. NATIONAL “ oR eLVET *” VERNIER Slow 
Motion Die 4in, Dia. The finest §8.M. Dial in the 
world. 22/6. 
Key Switches, 2 C/O., 3/-; with lock, 4, 
ERICSSON UNISELECTOR SWITCHES 
Single Coil 75 ohm, 6 bank 25-way and 3 bank 50-way 
50 v. D.C. at 37/6 ‘each. Special prices for Quantities. 
NEW AMERICAN TRANSMITTER CONDENSERS 
TWIN GANG 0-19 PFD. also 8-25 PFD., 17/6. 
Lists sent on request. All post paid. Stamps please, 


WANTED—STROWGER RELAYS IN 
ANY deta LN MES 


RADIO & ELECTRICAL MART 


P.O. Box 9 G.P.O. Tunbridge Wells, Kent. 
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ANY PACK FOR 2 6 
NEW COMPONENTS 


80 Carbon Resistors, asstd. 15.Ceramic Condensers, 
35 Springs Tension, asstd. 27 Condenser Clips, etc. 
12 Knobs, Radio and TV 25 Felt Washers, Clips, etc. 
24 Clamps and Brackets, 10 Fuse Holders, assorted 
15 Assorted Tag-Strips. 40 Mounted Tags, asstd, 

6 Equipment Handles, etc. 12 Equipment Feet, Bro. 
10 Valve Holders, asstd. 250 Sleeves and Grommets, 
16 Socket Panels, asst 10 Plugs assorted, 
15 Coil Formers, asst 6 TV-type Coils. 

3 Radio-type Coils. 6 Sub-min. Trimmers. 

6 Stamp-Type Trimmers, 45 Cable Clips, etc. 

6 R.F. Chokes, asstd, 

3 Potentiometers, asstd. 

8 Wafer Switch Biscuits. 

3 Add-on DP Switches. 

8 Dropper Resistors. 
16 Valve Top Caps, chrome. 
60ft. Sleeving, asstd. 
340 sq. in. Rexine Cloth, fwn 

12 Paper Tube Condensers. 
72 Self-tap screws, asstd. 
12 Mica Condensers, asstd. 

1 Gram Mounting Kit. 

4 HD Carbon Brushes 
10 Diodes (rejects). 

'? Metalpack Condensers, 

1 Twist Drill Set. 

6 Valve Screening Cans, 
45ft. Prestic Compound. 3 Impedance Match Panels. 
3 2a, 2-pin s/w Sockets. 10 SES Lampholders. 


All the above packs are assortments taken from our normal 
catalogued stocks, below normal catalogue prices. These 
Pre-Packs have been made up in response to popular 


request. 
EQUIPMENT (Mint Condition) 

PULSE GENERATOR No. 2. 230 v. A.C. self-contained 
P.U. (Ideal 75 watt amplifier), 500-0-550 v., etc., Trans., 
BBO Baars o cia u's AN spacers Skew ipa Ringo wa Ts wea wor £16 
MODULATOR UNIT No. 28. Similar unit, contains 12 
ae 345-0-345 v. etc. ‘Trans. (Convert. to TX or art 
PULSE GENERATOR No. “19. Similar unit, but smaller, 
230 v. IP, 300-0-300 v., etc. Trans., all Units have Grey 
CEBCB).« 6.) Can Boicp ius ale vivioh Sideline b wiceies wade Rete melee 


TAKE YOUR PICK 


24 Loudspeaker Gauzes. 
15 Push-Button Knobs. 

2 Waier-type Switches. 

1 Slider-type Switch. 

6 Motor Car Bulbs. 
12 Anti-Vibration Mounts. 
500 sq. in. Aluminium scrn. 
350 sq. in. Insulating Board. 
60 Nuts, Bolts & Washers, 
72 End Terminal Covers. 

3 Electrolytic Condensers, 

3 Printed Circuits. 

3 Block Paper Condensers, 

1 Turret Tuner Chassis, 

1 Rectifier half-wave. 

1 Twin Ion Trap assembly. 
24 sq. in. Fell Tape. 


PYOUC! Fe isieiviat wlegicwee dics ernie se ory ialnloreicselapeie el arelateleleie/siaie 
MISCELLANEOUS BARGAINS 

Pocket Voltmeters 0-15 v. and 0-250 v. 9/6. 4-Valve Modu- 

lator Units 11/6. AC/DC Power Units 11/-. No. 19 Control 


Units 5/-. 7 TV Pot Mounted 7/6. Dimmer Switches 7/6, 


ALBATROSS ENGINEERING COMPANY 


DEPT. WWIA 78-80 HIGH ST. GOSBERTON 
SPALDING, LINCS. 
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HARVERSON = 
SURPLUS CO., LTD. fcr, 


OUR LATEST BULK PURCHASE! 


NEW 


SiVALVE SUPER- 
-“| HET RADIO RE- 
RECEIVERS 
Housed in  beauti- 
EE fully styled cabinets 
Z offering terrific performance 
and very high quality reproduc- 
tion. Built-in ferrite rod aerial for 
reception of all your favourite programmes, 
Fully guaranteed. 
MODEL 55 (as ae pRice ‘Medium, peek “ 
Short waves. Size 8zin. -&P. 
w. x 33in. d.x 44in. h, ONLY £7. 17. 656. 
MODEL 36. Similar circuitry to above but covers 
Medium wave only. Size 7din. w. x 3%in. d. x 
4tin. h. PRICE ONLY £4.14.6 P. & P. 5/6. 


ES 
BRAND ‘NEW: 3 OFHIM LOUDSPEAKERS 
W2tin. 12/63 5in. 12/65; 6tin. SEs, Bin. 21/-; 10in. 
aa i2in. 27/6. 

E.M.I. 2tin. tweeter ......0- - 
“PTOI. X Gin, .....sessctsseectecccenscedncnsees ee |= 
: also 15 ohm i2 inch; 36/22 

Latest type E.M.I. I34in. x 8in. speaker with 
high flux ceramic magnet. 11,000 gauss. Alumi- 
nium centre cone. 10 watts, 50 c/s to 10 ce 


eecccoee 


P. & P. up to 6in. 1/6; over 6in. 2/6 per speaker. 
SSA SL a ED 


RECORDING TAPE . 
P.V.C. base, full frequency L.P. tape. 7in. 1,800fe. 
(normally 50/-), 27/6; 5zin. 1,200ft. (normally 
35/-), 18/9; Sin. 900ft. (normally 28/-), 15/-. 
P. & P. i/- per spool. Ideal for 2- or 4-track 
recorders. 


SPECIAL OFFER! 


MARCONI QUARTZ CRYSTALS 
TYPES ZHB 
Glass encapsulated, 2 wire lead out. Size Itin, 
high x tin. dia. Following frequencies (Ke/s.} 
only available:— 


13583, 13646, 13708, 13771, 13833, - 13896, 
13958, 14021, 14803, 14146, 14208, 14271, 
14333, 14396, 14459. 3 

6/— each. P. & P. I/- per crystal. 3 or more 
post free. 


HARVERSON’S 
BARGAIN CORNER ! 


MAINS TRANSFORMER 
Drop thru’ type. Tapped primary 110 v., 200 v 
220v., 240 v., 320-Ov., 320 v. at 80 mA. and 6.3 v, 
at 3 amps. Generous core. Stack size 3% x 23% 
1Zin.. Weight 4lb. ONLY #5/-. P. & P. 3/6. 
ACOS CRYSTAL MIKES. High imp. For desk 
or hand use. High sensitivity, 18/6. P. & PB. 1/63 
TSL CRYSTAL STICK MIKE. Listed at 45/=. 
Our price 18/6. P. & P. 1/6. 
CARBON MIKE JNSERTS. 
2tin. dia., 3/6. P. & P. 9d. 
STANDARD COLVERN 50K. W/W Pre-set 
Pots. 2 for 4/-- P. & P. Il. 
TRANSISTOR DRIVER and ojP TRANS- 
FORMERS. (Tapped 3 ohms and I5 ohms 
output). plus 4 suitable Transistors giving approx. 
| watt output, 30/-. P. & P. 2/-. 
T.c.c. SUPPRESSOR CONDENSERS. 250v. 


Brand new, 


A.C- .005+.005 x .I. In tubular can. I?in. 
long X in. dia. 2 for 3/-. Post free. 
5,000 MED. 12 V..WKG. CONDENSERS. 


Size 3 x lin. diam. 2/- each. P. & P. 6d. each. 
BRAND NEW PLESSEY. 12v. 4-pin, non- 
syné. VIBRATORS. - Type 12, 1.4.8D. ONLY 
8/6. P. & P. 1/6 each. : 


SPECIAL _ 
SPEAKER BARGAINS 


ROLA-CELESTION approx Jin. x 6in., 
ee middle register speaker, 10/6. P. & P. 
6. 

FEW ONLY. 6in. x 4in. 3 ohm Speakers. 
Only 9/-. P. & P. I/— per speaker. 

8in. x 5in. 3 ohm SPEAKERS BY WELL- 
KNOWN MAKER. _ Unrepeatable at 
only 10/6 each. P. & P. 1/6.per speaker. A pair 
of these are ideal for Stereo, 
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3-VALVE AUDIO AMPLIFIER 


sees MODEL HA34 

Designed for Hi-Fi re- 
production of records. 
A Mains operation. 
Ready built on plated heavy 


5S) 7zin. w. x 4in. d. x 43in. 
s Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains transformer and output 
transformer matched for 3 ohm speaker, sepa- 
rate Bass, Treble and volume controls. Negative 


feedback line. Output 44 watts. Front panel can 


be detached and leads extended for remote 
mounting of controls. 

The HA34 has been specially designed for us 
and our quantity order enables us to £4 5 0 
offer them complete. with knobs, aWa 
valves, etc., wired and tested for only P. & P. 4/-. 


HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 


@Peak out- 
put in ex- 
cess of I} 
watts. @All 
standard \2— 

British components. @ Built on 
printed circuit panel, size 6 x 3in. @ Generous 
size Driver and Output Transformers. @ Output 
transformer tapped for 3 ohm and 15 ohm 
speakers. @ Transistors (GET 114 or SI Mullard 
OC8ID and matched pair of OC8! o/p). @9 volt 
operation. @ Everything supplied, wire, battery 
clips, solder, etc.. @Comprehensive easy to 
follow instructions and circuit diagram 1/6 (Free 
with Kit). All parts sold separately. 

SPECIAL PRICE 45/-. P. & P. 2/6. 

Also ready built and. tested, 52/6. P. & P. 2/6. A 
pair of TAls are ideal for stereo. 


6 TRANSISTOR AND DIODE SUPERHET 


A first-class 2 wavebands transistor superhet. 
@ Printed circuit panel (size 8} x 23in.). @ 3 pre- 
aligned |.F. transformers. @ High-gain Ferrite rod 
aerial. @AIll First-grade transistors. @ Car 
aerial winding. @ Push-pull output. @AIll parts 
Supplied with simple instructions. 
All parts sold separately. 
Set of parts if purchased at one time. 


ONLY £4.5.0 P. a6 f 


35 OHM SPEAKERS 
Suitable for use with above. 2in. Goodmans. Ideal 
replacement for most pocket portables 8/6; 
gin. 12/6; Sin, 17/6; 7 x 4in; 20/-. P.& P. 1/6 
per speaker. 
: Portable CABINET 
Size approx. 94 x 6}? x 3L4in. Suitable for above 
using 3tin. speaker, 25/-. P. & P. 2/-. 


COIL AND TRANSFORMER SET FOR 
TRANSISTOR SUPERHET 


3 1.F. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (med., long 
and aerial coupling), 32/6 complete, post I/-. 
6 transistor printed circuit board to match, 8/6, 
post 9d. Circuit diagram 1/6 extra. 


SPECIAL TRANSISTOR BARGAINS 
ALL BRAND NEW 


GET 15 (Matched Pair) 15/- 
Oc71... 5/- OC76 ... 6/— XAIO3... 6/6 
OC72... 6/—  PXALO! ...6/6 VI5/l0p ...12/6 
Set of Mullard 6 transistors, OC44, 2-OC45, 
OQC8ID matched pair, OC8I 25/-. 
EDISWAN MAZDA 
R.F.1 Pack: I—PXAIO2 Mixer; 2—PXAIOI 
LF. Amp.; (Equiv. OC44 and OC45)...... 10/6 
R.F.2 Pack: 2-PXAIOI I.F., I-PXAIO2 Osc.; 
POPC ALO DUIMIX GIy coanccustersesc ese eee. case's cesses 12/6 
L.F.6 Pack: Consisting of PXBII3 Driver, 
Matched pair PXCI7], mounted complete with 
heat sinks (Equiv. OC8ID and OC8I) ... 12/6 
ALL TRANSISTORS POST FREE. 


LOOK 
OPPOSITE 

FOR MORE 
BARGAINS 
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QUALITY RECORD PLAYER AMPLIFIER 
A top-quality record player amplifier. This 
amplifier (which is used in a 29 gn. record player) 
employs ECC83, EL84, EZ80 valves. Bass, treble 
and volume controls. Complete with output 
transformer matched for 3 ohm speaker. Size 
7in. w. x 23in. d.x 524 in. h. Ready built and tested. 


RICE 69/6. P. & P. 3/6. 


P 
ALSO AVAILABLE mounted on board with out- 
Put transformer and 6in. speaker ready to fit 
into cabinet below. PRICE 89/6. P.& P. 4/6. 


QUALITY PORTABLE RECORD PLAYER 


CABINET 


Uncut motor board. Will take above amplifier 
and B.S.R. or GARRARD Autochanger or Single 


Record Player Unit. Size 18 x 14 x 8in. 
PRICE £3/9/6. Carr. 5/-. 


RECORD PLAYER AMPLIFIER 


2 valve (EZ80, ECL82) A.C. mains, 3 watts 


Output, ready built tested and complete with 


valves and output transformer. Size Zin. w. x 
2zin. d. x Stin. h., 55/-, P. & P. 3/-. Suitable 
speakers: 63in. 15/-. P. & P. 1/6; 10 x 6in. 26/- 


P. & P. 1/6. 


TWO VALVE GRAM AMPLIFIER ON 
PRINTED CIRCUIT BOARD. 
(UY85, UL84.) Can be used with 80v. tap off 
motor. O.P. trans. Volume and Tone Control. 
Size 6zin. wide x 2in. deep x 34in. high overall. 
ONLY 39/6. P. & P. 2/6. Mains dropper res. 

for filaments if required, 2/6. 


SUPERIOR CABINET. To take 8 x Sin. 
speaker, with motor board will accommodate 
BSR UAI4 or UAI6, £3/9/6. Carr. 5/6. Speaker 
10/6 extra. P. & P. 1/6 extra. LARGE CABI- 
NET. Similar to above with 3 ohm speaker, 
£3/9/6. Carr. 5/-. 


4-SPEED PLAYER UNIT BARGAINS 

All brand new in maker’s original packing. 
SINGLE PLAYERS 

BeSeReS TU 2 a iecees os saen, £3/10/-. Carr. 3/6. 

B.S.R. GU7 with unit mounted pickup arm. 

£4/18/8. Carr. 4/-. 

AUTO. CHANGERS 

BiS.RoS A 14 Pere tire ice asus cteuee £6 2 6 


heavy duty 4-pole motor. FEW ONLY £7/7/-. 
(Standard Auto-Slim £6/17/6). Carr. 5/- on each. 


BRAND NEW CARTRIDGE BARGAINS! 
RONETTE STEREO 105 CARTRIDGE 
Stereo/LP/78 complete with two sapphires. 
Original list price 67/9. Our price 24/-. P. & P. 1/-. 
COLLARO HI-Fi STEREO CERAMIC 
t/o CARTRIDGE Type ‘‘C’’ complete with 
universal bracket and styli for stereo, L.P. and 
78. Original lise price 59/8 Our price 25/-. 
P. & P. I/-. 


E.M.1. 4-speed 
Player and P.U. 
FURTHER HUGE 
PURCHASE enables, 
us to offer these 


m 67/6 P. & P. 4/6. 


Heavy 83in. metal turn- 
table. Low flutter per- < 
formance 200/250 v. shaded motor with tap 
at 45 v. for amplifier valve filament if required. 
Turnover LP/78 head. 


TAPE DECKS 
B.S.R. MONARDECK (Single speed) 33in. 
per sec., simple control, uses 5#in. spools, 
£6/15/—, plus 5/6 carr. and ins. 
COLLARO STUDIO DECK £10/I0/— plus 
5/6 carr. and ins. (Tapes extra on both.) 


BRAND NEW CARTRIDGE BARGAINS 
B.S.R. TC8S High output compatible 
STEREO CARTRIDGE. Brand new. Complete 
Stereo/L.P/78 sapphire  stylii and universal 
mounting bracket. Original list price 44/11. 
Our price 22/6. P. & P. I/-. 


SPEAKER AND CABINET FABRICS 
Oatmeal or Red and Gold Vynair for speaker 
and cabinet covering, also Red Rexine for 
cabinet covering only. All 54in. wide and 
usually sold at 35/—yard. Rice! 3] per yard 

PRICE length. 
plus P. & P. [/9 per yard. (Minimum order 
| yard). Send S.A.E. for samples. 


HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19. 
Open all day Saturday Early closing Wed., | p.m. 


A few minutes from South Wimbledon Tube Station. 


PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P, & P. ON OVERSEAS 
ORDERS CHARGED EXTRA. (Please enclose stamped addressed envelope with all enquiries), 
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10/14 WATT HI-FI AMPLIFIER KIT 


A stylishly — fin- 
ished monaural 
amplifier with an 
Output of 14 
watts from 2 
EL84s in push- 
pull. Super re- 
production of 
both music and 
speech, with 
negligible hum. 
Separate inputs 
for mike and 
gram allow records and announcements to follow 
each other. Fully shrouded section wound output 
transformer to match 3-I5Q speaker and 2 inde- 
pendent volume controls, and separate bass and 
treble controls are provided giving good lift and 
cut. Valve line-up 2 EL84s, ECC83, EF86 and EZ80 
rectifier. Simple instruction booklet 1/6. (Free 
with parts.) All parts sold separately. ONLY 
£6/19/6. P. & P. 6/6. Also available ready built and 
tested complete with standard input jack sockets, 
£8/15/-. P. & P. 6/6. 


AMPLIFIER CARRYING CASES. 
BRAND NEW : 
Strongly made wooden construction, tough 
vynide covered, complete with carrying handle. 
Overall size 13Zin. wide x 9in. deep x Bin. high 
with sloping front panel. Weight only 44Ib. 
Ideal for our 10/14 watt amplifier and many others. 


BARGAIN PRICE 23/6 P. & P, 4/-. 


STEREO AMPLIFIER 


Incorporating 2 ECL82s and | EZ80, heavy duty, 
double wound mains transformer. Output 
4 watts per channel. Full tone and volume 
controls. Absolutely complete. 

FEW A F BARGAIN PRICE 


Also available 
complete with two 8in. x 
Sin. speakers for only £5/10/6. P. & P. 6/6. 


HARVERSON’S F.M. TUNER Mk. | 
@ F.M. tuning 
head by fam- 
ous maker. 

@ Guaranteed 
non-drift. @ 
Permeability ¢ 
tuning. @ Fre- 

quency cover- 


balanced diode output 
@ Two I.-F. stages and 
discriminator. @ Attractive maroon and gold 
dial (7 x 3in. glass). @Self powered, using 2 
good quality mains transformer and valve rectifier. 
@ Valves used ECC85, two EF80s, and EZ80 
(rectifier). @ Fully drilled chassis. @ Size of 
completed tuner 8 x 6 x 54in. @ All parts sold 
separately. Set of parts if purchased at one time 
£5/19/6, plus 8/6 P.P. and ins. Circuit diagram and 
instructions 1/6 post free. Mark Il Version as 
above but complete with magic eye. front panel 
and brackets, £6/12/6. P. & P. 8/6. 

Mark III Version as Mark | but with output stage 
(ECL82) and tone control. £7/7/-. P. & P. 8/6. 
Handsome Metal Cabinets. Choice of Grey, 
Black or Green. To fit Mark |, 25/-. P.& P. 2/6, 
To fit Mark Il, 17/6. P. & P. 2/6. 


SS 
SPECIAL PURCHASE! TURRET TUNERS 
by famous maker 
Brand new and unused. Complete with PCC84 
and PCF80 valves, 34-38 Mc/s. I.F. Biscuits for 
Channels | to 5 and 8 and 9. Circuit diagram 

supplied. ONLY 25/— each. P. & P. 2/6. 


F. M. TUNER HEAD 
A permeability tuned tuner 
head by a famous maker 
supplied without valve 
(ECC85) and drum and 
spindle. 18/6, plus 1/9. 
P. & P. Valve 8/6 extra. 
Drum and spindle 3/6 extra. 


GORLER F.M. TUNER HEADS 
10.7 Mc/s LF. 
15/-, plus 1/9 P. & P. (ECC85 valve, 8/6 extra). 
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LONDON’S LARGEST SUPPLIERS OF 
ELECTRONIC EQUIPMENT 


9 & 10CHAPELSTREET, 


<2 Sey 


HEAVY DUTY L.T. 
TRANSFORMERS 


All primaries 220-240 volts. 
minal block connections. 


No. Sec. Taps Price Carr. 
1 25, 30, 35 v., 40 a....211 19 
2 25, 30, 35 v., 20 a.... 
3 25, 30, 35 v., 10 .... 
425,30, 35 v., 2a. ... 
5 10, 17, 18 v., 10 a.... 
6 24 volts, 30 amps ... 
7 20 volts, 30 amps. 
8 50 volts, 15 amps. 
9 30 v., 40 v., 50 v.,5a. 
10 25, 36, 48 v., 8a. ... 
17, 18, 20 v., 20.a.... 
6, 12 v., 20a. 

TS QO ZO Re aceerecans 
30, 32, 34, 36 v., 5a. 


Ter- 


SVS Veda aancerens 
6,9, 15 v., 4a, 

12, 18 v., 10a. ie 
12) 18 -v.) 20:4." oy. <5. £3 
10, 18, 20 v., 9a. ... £3 
BS VerGta > doreccot cos £l 
10-11-12 v., Ifa. ... 


KROARUVOHROOKROKRHOAKHHOAHRHRSOHROOAAROASK 


AUTO TRANSFORMERS 
240-110 v. 2kVA.- Completely: en- 
closed in metal case. Fitted with 2 
two-pin American sockets or ter- 
minal blocks. Size 10 x 8 x 6in. 
Supplied brand new and guaranteed. 
£8/15/-. Carr. 7/6. 1000 watts., 
£4/15/-. Carr. 4/6. 500 watts £3/10/-. 
Carr. 4/-. 300 watts £2/7/6. Carr. 3/6. 
Heavy duty industrial 240-110 v. 
transformers available up to l0kVA. 


DOUBLE WOUND 
STEP-DOWN TRANSFORMERS 
Pri. 220-240 v. Sec. 110 v. 2 kVA. 
Shrouded. Guaranteed in perfect 
condition. £9/15/-. Carr. 10/-. 
300 w. enclosed in metal case fitted 
with 2-pin American socket or ter- 
minal blocks. Pri. 220-230, 240 v. Sec. 
tapped 110-100 v. 65/-. Carr. 5/-. 


A.M. ISOLATION TRANSFOR- 
MERS. Pri. tapped 100-200-220-240 v. 
Sec. 225 v. Very conservatively 
rated at |I.1 amps. double wound. 
£3/15/-. Carr. 7/6. 


HEAVY DUTY L.T. 

TRANSFORMERS 
Pri. tapped 105, 115, 125, 210, 230, 
250 v. Sec. 27 v., 60 a. Size IIl¢ x 
10 x 8in. Top mounted terminals. 
Manufactured by famous makers and 
supplied brand new in_ original 
wooden packing cases. £12/10/-. 
Carr. 10/-. 


VARIABLE VOLTAGE 
TRANSFORMERS 
0-260 v. 24 a., completely shrouded 
with control knob and dial. Brand 
new, £5/17/6. Carr. 4/-. Other 


sizes available. 
110 v. input. 
panel mounting with control knob. 
New, £4/15/-. Carr. 5/-. 


Output 0-110 v. 7 a. 


METRO-VICKERS AUTO 
TRANSFORMERS 
230/115 v. 850 watts. Brand new, 

£3/17/6. Carr. 7/6. 


LONDON, N.W.1 
Tel. PAD 7851 AM 


ie 


AMERICAN HIGH VOLTAGE CAPACITORS 
1 mfd. 20 kV. wkg. 

Tropically rated. Size H. Ilin. plus insulated terminals, 

Sin., W. [3in., D. 4in. Supplied new in maker’s packing 

cases at a fraction of original price. £6/19/6. Carr. 7/6. 


BLOCK CAPACITORS—New and Guaranteed 
Mfd. DCV wkg. Temp. Price Carr. 
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L.T. SUPPLY UNIT TYPE S.E.I 
_ A.C. input 200-240 v. 
rz, {).C. Output tapped 
“Wf to give 12 or 24 volts 
8 amps. 
rating. 


continuous 

Fitted with 

Y, panel fuse. Mains 

4 on/off switch and D.C. 

output socket. Built 

in strong metal case. 

Size 15 x 6 x 6in. An ideal general purpose L.T. supply 

unit for operating relays. Contactors, battery charging, 
etc. £9/19/6, carr. 7/6. 


SPECIAL OFFER AIR MINISTRY L.T. D.C. SUPPLY 
DISTRIBUTION BOARDS 


Type 5F/3289. For use with D.C, Supply up to 36 volts. 
Six independent separate | amp. outlets. Each with 0-1 
amp. 24 inch flush meter, variable control, panel light, 
fuses and on/off switch. Also master voltmeter 0-40 volts 
and 6 position meter switch, built in metal case size 24 x 
17 x 7 inches. 


An ideal unit for Schools and Laboratories, the Electronic 
industry and large Model and Exhibition Lay-outs. Supplied 
brand new in wood packing cases at a fraction of maker’s 
price, which is excess of £80. 


Used in conjunction with our S.E.I. L.T. supply unit (D.C. 
output 12-24 v. 8 amp.), the Board will give six 0-24 v. 
| amp. controlled outlets. For 0-36 v. outputs, rectifier 
and transformer can be supplied. Limited number only. 
Photograph of the above unit will be sent on request. 
Price £17/10/-. Ex. warehouse. 


VARIABLE A.C. POWER SUPPLY UNIT 
Input 220-240 v., output 0-260 v. 14 A. Built in metal case 
with fitted voltmeter, panel light, fuse, and on/off switch. 
Supplied Brand New £7/15/-, carr. 5/6. 
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A.C,200-240v. 

wi $ h.p. motor 2,850 r.p.m. 

Manufactured by famous makers for com- 

puter equipment, in perfect condition. 

Completely enclosed. Size 24 x 8 x 8in. 

Ideal for ventilating and cooling, £5/19/6. 
Carr. 10/-. Y 


; TANGENTIAL BLOWERS 
A.C. 220-240 v. Suitable for cooling and 
ventilating electronic equipment, or for 
blowing hot air when used in conjunction 
with ordinary fire elements. Outlet 7 x 
Idin. Two-bolt mounting. Manufactured 
by famous makers for computing equip- 
ment. Brand new, 35]-. P.P. 5/-. 


HIGH CAPACITY TUBULAR 
ELECTROLYTICS 
ok setae by famous makers. 
d. 


250 Shel Ouse 
Please allow 1/6 P.P. per Condenser. 


G.P.O. MAGNETIC COUNTERS 
Latest design size 33 x | x lin. Type 100D 
4.10 3 v. D.C. 12/6. Type 100A 500Q 24 v. 
D.C., 12/6. P.P. 1/6. New and boxed. 


HADDON L.T. TRANSFORMER 
““C”’ core. Fully tropicalised. Pri. 240 v. 
Sec. tapped, 53.5—55.2 v. 6a. Very con- 
servatively rated, £3/17/6, carr. 7/6. 


L.T. TRANSFORMER UNIT 
Type AP61774. A.C. input 220-240 vy. 
comprises of Parmeko ‘‘C’’ core, enclosed 
type transformer 24 volts 2 amps. Built 
into metal case, size 84 x 5 x 4in., with fitted 
neon indicators. Fuses. Input and output 
terminals. Supplied brand new at a fraction 
of maker’s price, 27/6, carr. 5/-. 


[L.T. SUPPLY UNIT No. 46. A.C. input 


tapped 110-220-230 v. D.C. output 24 volts 
1.5 amps. 2.25 amps with case cover removed. 
Choke and condenser smoothed. Fitted on/ 
off switch and fuses. Built in metal case. 
Size: 15 x 9 x 9 inches. Supplied new and 
guaranteed. £3/17/6. Carr. 7/6. 


NIFE BATTERIES TYPE T.A 
Nickel cadmium alkaline. 20 A.H. 12 v. 
10 cells connected in strong wood case, 
size 202 x 84 x 44in. New and guaranteed. 
£4/19/6, carr. 7/6 


W.D. TELEPHONE CABLE 

Twin D8 one mile drums, new, £7/19/6. 
Carr. 15/—. D3 Single one mile drums, 59/6. 
Carr. 7/6. 1/3rd mile drums, 25/-. Carr. 5/-. 
D3 Twin 300 yd. reels, 25/-. Carr. 5/-. 
American P.V.C., 6 steel | copper strands, | 
800 yd. coils, 35/-. P.P. 5/-. Equipment 
wire 14/36 P.V.C. 100 yd. coils, 7/6. P.P. 2/-. 
10 coils, 65/-. Carr. 5/-. Twin 14/36 P.V.C. 
50 yd. coils, 7/6. P.P. 2/-. 
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Waterproof Heater Wire. 16 yd. length. 
70 watts. Self regulating temperature 
control, 10/- post free, 


Simmerstat Heater 


Regulator 


Suitable to control elements, heaters, 
soldering irons and boiling rings up to 2,500 
watts. Complete adjustable, normal price 
65/- each, special snip price 12/6, plus 1/6 
postage and insurance, 


Refrigerator Thermostat 


Standard type with adjustment for all 
opm refrigerator temperatures, 7/6. Post 
Pre-Amplifier, Made te Mullard design to 
‘suit the 10-watt amplifier, made to specifica- 
tion. New unit. Simply needs valves. 
Type EF86, 37/6 each. : 
46 Sets (Receiverffransmitter pack set). 
Unused sets complete except for crystals. 
19/6. Post 3/-. 
Battery Charger Kit, Comprises 5 amp. 
transformer, 5 amp. rectifier, metal case and 
meter to charge 6 er 12 volt batteries up 
to 5 amps. With yariable charge rate, 
39/6 each. 3/6 post & insurance. 
Mains Transformer. 250-0-250 at 80 mA. 
6.3 volis 5 a. (normal mains input), 12/6 
each. Carr, 2/6. 
Output Transformer. Standard pentode 
matching type, 4/6 each; 48/- per doz. 
ree ke epee ee or 
vo put, each; per doz. 
Slide Switch. Sub-miniature, but dpdt, 
2/6; 18/- doz. 
gee Choke. 3 H. 200 mA. 5/6 each; 
= per doz. 
T.C.C, or Dubilice Tubular Condensers, 


10/- doz. 


.01 mf. 500v. 
-0001 mf. 1000¥. 
-001 1000v. 
-002 1000v. 
2005 1000y7. 
02 750v. . 
-01 1000v. 10/- doz. 


Battery Charger Rectifier, Selenium 12-15 v, 
5 amp. 9/6. 
Metal Chassis. Punched for Mullard 510 
Amplifier, complete with inner screening 
sections and stove enamelled. 12/6 set. 
Twin Twisted Flex. Equivalent 
14/36, rubber insulated, cotton covered, 
1/6 per 100 yard coil. 

ving Coil Meters 
0-500 microamp, 2in, flush 17/6 
250-0-250 microamp, 2}in. surface.. 27/6 
750 microamp, 2}in, surf: 
5-0-5 milliamp, 2}im, flush 
0-30 milliamp, 2}in, flush 
0-100 milliamp, 2}in. flush 
0-300 milliamp, 2}in, flush 
0-500 milliamp, 2}in. flush 
Unbreakable Maing Lead. Type of lead 
fitted to electric razors makes fine lead for 
test meters and any other devices where 
subject to continuous bending. Twin figure 
eight construction, soft cream P.V.C, 
covered. Normally costs 2/- per yard. 
Three 6ft. leads for 2/-, 
Filament Transformer, 6.3 v., 14 amp. 6/6. 
.3 amp. 7 Baht eas marked 200/220/ 


250. 
Standard pentode, 


Neon Lamp—midget wire ended, ideal mains 
tester, etc. B/-. Ex-Govt. 1/6. 
roe Trimmers. 0-30 pF. l/- each; 
j= doz. 
Heavy Duty Test Prods—red and black with 
. plug-in lead attachments, 8/6. 
Install Those Extra Points. 3.029 twin flat 
T.R.S. cable. Big purchase enables us to sell 
this at 45/- per 100 yds. Carriage 3/6. 
Low Resistance Headphones. Ideal crystal 
sets. etc. 7/6, plus 2/6. 
Cold Cathode Valve CV 418, Voltage regu- 
lator or trigger switch—unused but ex- 
equipment. Q/- each. 
Tag Panels. Ideal for constructors, experi- 
mental circuits, etc. 3 of each of 12 different 
types, 5/-. Post 1/6. 
Slydiock Panel Mounting Fuses, with carrier, 
5 amp. 2/- each; 15 amp. 2/6 each. 
-l mfd. 350 v. Smali tubular metal cased 
condensers made by Dubilier, 2/6 doz. 
50 Assorted Resistors. Well mixed and 
useful values } and 4 watt, 5/- for 50. 
Ditto, but 1 watt, 6/6 for 50. 
5000 mfd. Condenser, 12 v. working, by 
Plessey, new and perfect, 2/- each; 18/- doz. 
Toggle Switch. Standard metal body, type 
with round dolly, fixing ring and on/off 
indicating plate. 1/3; or 12/- doz. 
Metal Reetifier. 250 v. 60-80 milliamps, 
ideal for mains set or instrument or to 
replace that expensive valve, 4/6. 
Screened Cable. Rubber covered flexible 
with metal braiding, ideal for microphone or 
gramophone extensions, Gd. per yd. 
Long, Medium and Short Wave Coil Pack. 
An exceptionally well-made coil pack which 
covers the standard long, medium and short 
- wavebands for 465 ke/s. I.F. complete with 
diagram of connections, 14/6. 
Where postage is not definitely stated add 
2/- to all orders under £3. 


WIRELESS WORLD 


GOOD COMPANION _ 


Mark Ill B 


The 6-transistor set with the 8- 
transistor performance, 


Incorporating all the latest refine- 
ments. Anyone who can solder can 


mmake it. 


Many thousands already in use all 
Over the country. 


Full coverage of Long and Medium 
wavebands, 


Fine looking cabinet, size 11 x 8 x 8in, 
Q.P.P. output approx. 750 MW. 
Excellent reception of difficult 
stations like 208. 


Variable feedback gives excellent tone. 
and insurance. 


CABINET & PICK-UP 


Made for a famous company intending to 
make a battery Record Player but changing 
their minds. This is an extremely fine looking 
cabinet, must have cost at least £2 to make. 
It is complete with handle and fasteners as 
illustrated. Also included in the parcel is 
a Cosmocord pick-up with crystal cartridge and 
sapphire stylus, Both items new and perfect. 
ONLY 19 6 Plus 4/6 post and 
insurance 


THIS MONTH’S SNIP 


THE 
** SKYSEARCHER ” 


An all mains set for 39/6. 

This is a 2-valve plus-metal recti- 
fier set useful as an education set 
for beginners, also makes a fine 
second set for the bedroom, work- 
shop, etc. All parts, cabinet, 
chassis and speaker 39/6. Post 
and insurance 4/6, 


KY 
Ye 


\ 


VALVE BARGAINS 


1DL5 .. 
184 
2X2 ose 
GACT .. 
6B7G.. 
6B8G.. 
6C4 
6C6 
6D6 
6F6G 
6F8G lg. 
6G6G.. 
6H6 .... 


6H6 GT.. 
635 ...- 
6J5 GT .. 
6J5G 
6K6 . 
6K7 GT 
6K7G.. 
68A7 .. 
68K 7GT 
6VGG .. 
6Q7G 
6X5G 


TAT 
7B7 
705 
7¥4 


4/3 
3/9 
3i- 
3/- 
5/- 
2/6 
2/3 
3/- 
3/- 
4/- 
5/- 
2/6 
3/6 


1/6 
2- 
4/- 
3/- 
6/- 
4/3 
2/- 
5/9 
4/6 
3/9 
4/6 
4/6 


once 


25% DISCOUNT WHERE 12 OR MORE VALVES 


MINIATURE MOTOR 


Size only 2hin. long by 14in. diameter. 
made. Laminated - poles 
tended for 28 volt. Price 10/6. Post 2/-. 


eeee 


+++- 10/- 


128K 7G6T 


Anerican 
and armature—in- 


843 
860 
954 
9004 
1625 
DDT4 
ECF82 


4- 
716 


27 See 


1D5 
MU12 
PCF81 
VR105 


YAXLEY SWITCHES 


by return service—you need not be held up with that prototype or 


experiment. 


(Please add 1/- postage on all switch orders.) 


ONLY £6/19/6 plus 4/- post 


eee 


ORDERED. 


Poles 2 way 3 way 4 way 5 way 6 way 7 way 8 way 10 way 11 way 12 way 


3/3 
4/6 
5/9 
4 
8/3 
9/6 
10/9 
12/- 
13/3 
14/6 
15/9 
17/- 


3/6 3/8 
4/11 5/4 
65 7/- 
7/10 8/8 
9/4 10/4, 
10/9 12/- 
12/3 13/8 
13/8 15/4 
15/4 17/- 
16/9 18/8 
18/3 20/4 
19/8 22/- 


2/10 
3/8 
4/6 
5/4 
6/2 
Tie 
7/10 
8/8 
9/6 
8/3 10/4 
8/11 11/2 
9/6 = 12/- 


3/1 
4/1 
5/2 
6/2 
7/3 
8/3 
9/4 
10/4 
11/5 
12/5 
13/6 
14/6 


3/10 4/3 


5/8 
76 
9/5 
11/3 
13/2 
15/1 
Ld 


18/10 


20/9 
22/7 
24/6 


4/6 
6/5 F/- 
8/8 9/6 

10/10 12/- 

13/1 14/6 

15/3 17/- 

17/6 19/6 

19/8 22/- 

21/11 24/6 

24/1 27/- 

26/4 29/6 

28/6 32/- 


4/8 

715 
10/1 
12/10 
15/6 
18/3 
20/11 
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Speaker Bargain 
12in. High ¢* eae ce 225 
fidelity loud- 

speaker. 

High flux 

permanent 

magnet type 

with stand- 

ard 3 ohm 

speech coil. 

Will handle 

up to 10 watts. Brand new, by famous 
maker, Price 27/6, plus 3/6 post & ins. 


Hi-Fi Speakers 
E.M.I. Ceramic magnet 12,000 lines, size 
13 x 8in. (roughly equivalent to 12in. round 
speaker). Base frequency 40-50 c/s. Handles 
up to 10 watts. Price 83/6 plus 5/- carriage 
and ins. State whether 15 ohm or 3 ohm. 


Building a Scope? 


3in. oscilloscope tube. American made type 
No. 3FP7, base 6.3 v. 6 amp. heater elec- 
trostatic deflection, brand new and guaran- 
teed, with circuit diagram of scope, 15/= 
each plus 2/6 post and insurance, 


Timer Kit 


Special offer of all components except 
metal box, to make mains operated 
interval timer for photography, etc. 
12/6 plus 2/6 post. 


Transistorised Thermostat 

for controlling temperature where a very high 

order of accuracy is required—regulation in 

an egg incubator of .1% was claimed. 

pr en kit including relay and full data, 
9 


Always Useful Items—, 

Nylon Drive Cord, 5ft. lengths 1/6 es., 
15/- per doz. 

tin. Spindle Coupler, with grub screws, 
7d. each; 6/= per doz. 

Trimming Tool for Transistor I.F.s, 
8d. each; 9/- per doz. 

Insulated Spindle, tin. polystyrene, 6in. 
length, 1/- each; 1]/- doz. 

Neon Lamp, Midget Type, as in screw- 
drivers, etc. Q/- each; 21/- doz. 
Ebonite Tubing, % 0.d. for making test 
prods, etc,, 6in. lengths, ]/- each; 

10/- doz. 


Beginners’ Superhet 
As supplied t : 
many schools and 
colleges, A sim 
ple basic super 
het — easy to 
understand and{% 
which can bef 
progressively ex 
tended — idea 
for students — - : 
components include valves, metal rectifier, 
tuning condenser, I.F. transformers, ete. 
in fact complete superhet except speaker, 
Price £3 plus 3/- post and insurance. Data 
included free or sep. 1/6. 


Rectifier Bargains 
Selenium-rectifier type 12, 500 v. + amp. 


half-wave, easy rebuilt into full wave 
or multiple type, contains 30-35 mm. discs. 
Price 8/6 plus 1/6 post. Type 13, 36 yolt 

amp. easily rebuilt into six full wave 
charger rectifiers suitable for 6 or 12 volt 
batteries at 3 amps., contains 24 84 mm, 
discs. Real bargains at 19/6 plus 1/6 post. 


Type 14—240 v. 4 amp. 7/6. 


ELECTRONICS (CROYDON) LIMITED 


PERSONAL SHOPPERS TO 
266 LONDON ROAD, WEST CROYDON 


Post orders to: 


43 SILVERDALE R OAD, EASTBOURNE, SUSSEX 


8WW—154 FOR FURTHER DETAILS. 


Basically a pair of gold diffused reed contacts 
hermetically sealed in a glass tube filled with 
inert gas. ° Contacts can be actuated by per- 
: manent or electromagnets and so form ideal 
devices for a wonderful range of inexpensive devicee such as burglar alarms, limit 
switches, position indicators, r.p.m. counters, night light controls, door bell switching, 
level controls, etc., ete. Reed switches have tremendous reliability factors and a working 
life of about 100 times that of micro-switches. and the uses to which they can be put is 
limited only by imagination. Each switch is supplied complete with specification, 
instructions and ideas information. 
Suitable magnets 1/- extra. 


REED SWITCH COILS 4/- 


Specially manufactured to provide electro-magnetic Z 

operation of Dry Reed Switches. Coil is simply pushed 

over glass tube envelope of switch and located round switch contacts. Size overall: 
gin. diam. x fin. long. Two types are available: Type 1—operates from any D.C. voltage 
from 1} to 6 volts; Type 2—operates from any D.C. voltage from 6 to 12 volts. Please 
state type required when ordering. 


™ each, post free. 


Post 
free. 


New, inexpensive photo-conductive cells which 
act as light-sensitive resistors that increase con- 
ductivity with increased light. These are 1,000 
times more sensitive than selenium cells, with 
greater reliability, and can easily be built into a 
wide range of simple circuits, Typical uses include 
automatic light controls for home and car. 
flashing barricade or breakdown lights, exposure 
meters, brightness controls, relay operation, 


TYPE 2 


aYPE1 


and many other devices. Requires only simple low power source frem battery or mains 


transformer. Two types available. 
TYPE 1.—Max. voltage 200 v. Output 0.5 W. 
Sens, range 400-500 mu. 


10/- post free. 


TYPE 2.—Max. voltage 150 vy. Output 0.15 W. Both types have a resistance range of 5 - 


megohms at zero to 500 ohms at 1000 lux. Sensitive range is 400-800 mu. Supplied with 
specification, instructions and typical circuits. 8 ee 
post free. 


Speciall de, high grade Solenoids in 
STAN DA R D (our Bavic teanee ae ‘and for 12 v. D.C. 
SOLENOIDS 


or 240 v. A.C.,’pull or push operation. 
State requirements. 

TYPICAL UNITS: TYPE 1. M:z : é 

gin. Size 2in. long. Build dia. jin. i Post an 

0 1 2/6 Packing 1]-. 


. pull 9 oz. 
TYPE 2. Max. pull 18 oz. Stroke jin. to tin. Size 2f,in. 


14/6... and Pkg. 1]-. 


Other types available, send for full data and range. 


ALTERNATOR Type 28E0.1 £12.10.0 “” 


A superbly constructed machine made by Bendix 
for operation in modern U.S. aircraft. Operating 
speed 4,350 r.p.m. gives 3-phase output of 208 
volts at 432 cycles and 20 KVA. Power factor 
1.0. Size overall 15in. long x6in. diam. Fitted 
with Zin. splined drive shaft. In perfect unused 


condition. 
LINEAR ACTUATOR Compact, rectangular block type unit con- 
taining an aircraft quality reversing motor 
which operates a stainless stee] pushrod through a built-in 
gearbox. Max.load 100Ib. Travel up to 3in. Intended for 
24 volts D.C, operation, but will work satisfactorily from 
12 volts. Current 44 watts. Fitted with adjustable limit 
switches and slipping clutch. Body attachment is gin. 
wide, pedestal with in. diam., bushed fixing holes; 
pushrod carries spring damped stainless steel link }in. 
wide and drilled with #in. hole. Other types in stock; 
send for Actuator list. In excellent condition and guaran- 


teed. £4.10.0 P. & P, 2/6, 
Additional entry 


BURGLAR ALARM KITS £4.10.0 Additional entry 


All the components to make a foolproof burglar alarm system that can be applied to 
doors and windows to give instant and continuous warning on opening or even if wiring 
is cut. Based on professional types using a reed switch and magnet system which is 
simple to install and operate and undetectable when in place. Kit is supplied to safe- 
guard up to 6 entries, but an unlimited number of entries can be safeguarded for only 
"7/6 per entry extra. Complete kit is supplied with full instructions for installation and 


operation. z 
Ss 
Post and 


EXTRACTOR FANS 27/ Packing 2/6. 


Brand new, 230/250 volts A.C. mains operated extractor fans, com- 
plete except for external shrouding which can be readily made up 
from’simple sheet metal wrapping to suit any particular installation. 
Continuously rated, smooth, silent-running induction motor, balanced 
$-bladed 6in. fan. Size 7}in. diam. 4in. deep. 


Stroke tin. to 


@ APNI Transducer Unit, 8/6. 


@ IN70 Diode Germanium Point Contact 
Diode, equivalent OA85. Max. reverse 
voltage 115 v. Max. forward current 


@ FILAMENT TRANSFORMERS. High 
quality drop-through type. Size: 3x 
2+ x3tin. deep. Input: 200/250 volts 
A.C., 50 cycles. Output: 6.3 volts 


150 mA. Two for 2/6. centre et ei amie: elie and 
guaranteed. emendous argain 
_ 830 v.. Max. current 500 mA. 7/6. @ 120 VOLTS NEON M.B.C. Single base 


contact. Six for 7/6. Post free. 


@ MAINS NEON §.B.C.- Twin base con- 
tact. Ten for 17/6. Post free. 


@ AR88. WAVECHANGE SWITCHES. 
Ceramic wafers. Unused in original 
pack 10/-. Post and Packing 1/6. 


@ EDISWAN XA101 TRANSISTOR 


(equivalent Mullard 0C45) two for 6/-. with ribbon contact leads, ten for 12/6. 


8WW—155 FOR FURTHER DETAILS. 


WIRELESS WORLD 


@ PIEZO CRYSTAL complete element ~ 


May, 1964 


Carr. 
7/6. 


ANTENNA BEAM ROTATING MOTOR 55/- 


Magnificent series wound, split field motor which is - 
ideal for beam rotation, winch operation, ete. Extremely | 
robust unit incorporates a 600 to 1 epicyclie gearbox 
(output speed 12/15 r.p.m.) and a magnetic brake to 
’ prevent overrun, together with limit switches which 
allow rotation of approximately 3 turns in either e 
direction. Originally designed for use on 24 volt D.C. to actuate cowl gills on aircraft, 
but limit switches can be disconnected to provide cont nuous running in either direction 
and removal of magnetic brake enables unit to be operated on any voltage between 
6 and 30 volts A.C. or D.C. Size overall 12 x 3}in. diam. with fin, diam. splined driving 
shaft x in. long. Current consumption: 4 to 6 amps. at 24 volts D.C. Excellent Guaran- 
teed Condition. . ! 


capacitor start type employing heavy die-cast construc- 
tion. Suitable for flange mounting vertically or horizon- 
tally by tapped holes in integral mounting flange. Size 
overall (less spindles): 52in. long x 4¢in. dia. Fitted with 
gin. dia, by 1in. long drive shaft at front and jin. dia. x 


Zin. 40 pa eer 
5/-. 


A self-contained tuning fork resonator in circuit with a 1ZAUTW 
valve that generates a precise, 500 c/s frequency output with a 

low harmonic content from an input of 24-28 volts D.C. Output: 
) 1.2-voltsr.m.s. Four connections only: 1 and 2—Neg. and Pos. 
respectively; 3 and 4 Output and Earth. Removed from unused 
high-quality American radar equipment, Size overall: 3} x 34x 

5 Jeight 

2in. deep. Weight 1lb. State frequency £4.1 0.0 ok 


required. 
For use with receiver 1392 or 250 volt 


POWER PACK TYPE 23 50 c/s mains. Double smoothed output 


240 volts at 60 mA. and 120 mA., 6.3 volts at 6 A. Switches required. Input.and output 
fused, switched meter reads both in and out. yoltages, Standard rack mounting, size 


ete 
19 x 10 x 64in. £41 0.0 Carr. 
TYPE 810226. Made by,Hughes Aircraft'Corp. 


10/-. 
CONTROL Stator 11.8 v. Rotor 23.2 v. Mounting eee 
jam. lin. Length 2}in. ft 
TRANSFORMER 2%, 1m. Mengin 2in- Sha 


in. diam,. Post 

0.12in. Complete with flying leads, i ; 50/-/2! 
SYNCRO TYPE R2385-1-A. Made by Kearfott, U.S.A. 
Rotor 2-phase, 26 volts, 400 c/s. Stator 


11.8 volts, 2-ph: 400 c/s. Mounti 
R ESO LV E R flange, cin, diam. Length, BO) i Post 
2in. Drive shaft diam. 0.12in, ij free. 
CONTRO 
3) e DT a ( 
MOTOR (oi )RS two Magi but 


TYPE R110-2B-B. Made by Kearfott, U.S.A., 

2-phase, 400 c/s input which can be 115 volts 
2tin. Mounting flange diam: 1-j;in. Shaft diam. 50/- free. 
0.175in. 


VITAMIN «Q”’ CONDENSERS Much sought atter, high-grade con 


densers which are often specified in 
really important equipment where possible malfunction must be kept to an absolute 
minimum. Vitamin “Q” condensers look superficially like miniature tubular types but 
are glass sealed, oil-impregnated, non-polarized, and brass encased. They withstand 
tremendous extremes of heat and humidity, shock and vibration. At least 30 useful 
values on two component boards removed intact from ultra-modern, unused American” 
radar equipment and guaranteed perfect, Values range from 0.0015 mfd. to 2 mfd. and 
voltage ratings up to 600 volts D.C, 10/- 
Post free. 


PRECISION WIREWOUND RESISTORS 10/- 7" 


ree, 

The very latest miniaturised, plastic encapsulated pillar types with centre omen 

hole and robust solder tags. Ratings are +1% and } watt. Sixteen resistors, together 

with other useful equipment removed intact on two component boards from unused 

American equipment in sparkling condition. Values: 2x10k, 4x100k, 3x 1,000k, 
20k, 40k, 50k, 55k, 2 x 250k, and 260k. Bargain offer. 

XN3 = “ Numicator’’ 


¢'> DIRECT READ-OUT TUBES **%,,," Swmicter” 


| scaled 0-9 and for operation from 180-300 volts D.C. Unit is contained in 


cylindrical glass envelope size jin. diam. x lin, high with wire-ended 
connections. Figure height }in. Can be. used in single circuits to give 
numerical indication or to form basis for electronic counters with speeds up to 
5ke/s. New current production complete with speci- | 10 0 h 
fication, performance data and typical circuits. z aJ eac 

Set of cold cathode tubes to make one counting stage of 150 c/s counter, 
10/6 extra. 5 kc/s. counter and gate circuit on request. 


SENSITIVE RELAY 5,000 onm cout 12/6 


2-Pole Changeover. Contains twin coils wound in series on a sintered 
frame and fitted with leaf spring operated silver contacts. Coil resistance 
5,000, ohms, nominal voltage 26.5v. D.C. Contact capacity 2A. In metal 
case with integral mounting screws and glass sealed hook-on contacts, 
Size lin. sq. x lin. high. Removed from unused ultra-modern equipment 
and guaranteed serviceable. Send for Complete Relay list. 


INSTRUMENT CASE 
HANDLES 


Beautifully styled, cast, polished, and heavily chrome plated handlessize 8}in. long, 
gin. tapering to tin. wide x 1 ;in. high (when installed) Fitted with 4 BA integral 


fixing studs on 8}in. centres. new, high quality 3 % 
product at a real bargain buy. 2/ 6 Per pair, Post & Packing I/-. 


DA. oN 
1]-. 
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BARGAINS 
TO SEE FROM 


CYLDON PERMEABILITY TUNER 


Medium and long wave Tuner. Size 
3” X 2” x 12” approx. Coverage 
190-540 meters, 1250-2000 meters 

LF. 470 Ke/s, ; 


Price 19/6 p. ap. tye. 


SIGNAL GENERATOR 


Covering !00 Ke/s.-100 Mc/s. on 
fundamental and 100 Mc/s. to 200 
Mc/s. on harmonics. Metal case 
|Oin. x 6}in. x 5}in., grey hammer 
finish. Incorporating three minia- 
ture valves and metal rectifier. 
A.C. mains 200/250 v. Internal 
modulation of 400 c.p.s. to a depth of 
30%. Modulated or unmodulated 
R.F. output continuously | variable 
100 millivolts C.W. and mod. switch, 
variable A.F. output. Incorpolating magic-eye as output indicator. 


Dees pics ou aes a £7/5/0 Post and Packing 6/6 extra. 


CYLDON A.M./F.M. PERME- 
\, ABILITY TUNER FOR ALL 
TRANSISTOR OPERATION. 


Ar’ 
xy Size 24in. x 24in. approx. By famous manu- 
facturer. A.M.-I.F. 470 Ke/s. F.M.-I.F. 10.7 
Mc/s. A.M. coverage from 1, 620 Ke/s.-525 Kc/s. 
“i F.M. coverage 108 Me/s.-88 Mc/s. Circuit 
diagram 2/6. FREE with Tuner 25/—. Ist, 2nd,t3rd A.M.-I.F.’s 12/6 set. 
Ist, 2nd, 3rd and 4th F.M.-I.F.’s 12/6 set. V.H.F. Osc. choke I/-. A.M.- 
I.F. trap 1/6. A.F. 114 and A.F. 115 5/~ each. All the above are the 


R.F. end of an AM/FM receiver car radio ete. 
The above six items purchased together £2 = 10 2 0 


BSR MONARCH UA14 With FUL-FI HEAD 


4-speed, plays 10 records, 12in., IOin. or 7in. at 16, 33, 45 or 78 r.p.m. 
Intermixes 7in., |Qin. and 12in. records of the same speed. Has manual 
play position: colour, brown. Dimensions: 124 x l03in. Space required fm 42-7 420 V- OO MA, 6.3 v. 1.5 amp., 6.3 V. 1 AMPs.....---sreeeeeerrene 
above baseboard 43in., below baseboard 2zin. Fitted with Ful-Fi Be S20, 520 co Mile 0:3 Ve $9 AMP., 6.3 V. | AMP.....-.---eeeeeeseseee 
turnover crystal head, £5/19/6. P.& P.6/6. j= fh SIE LOU VW. SU MA, 6.3 Ve L AMD.-0.seeseereeeceseseeeeesereeresesesees 
B.S.R. UAIG6, similar to the above, £6/12/6. P.& P.6/6. - «= SPU AOU V. LOO MA, 6.5 V. 2 AMPa nn. seeereneeveeererereeesceseeeene nes 
B.S.R. GU7, 4-speed, single player, complete with pick-up on uni- : seeeeeneee 
plate with automatic switch. £3/19/6. P. & P. 5/6. 


Postage and packing on all the above transformers 4/—. 


Primary 230-240 v., Secondary 330-0-330 v. 200 mA.., 6. 3v. c.t. 6 amp., 
Sv. 4 amp. 21/-. P. & P. 6/-. 


625 INDOOR AERIAL 


625 line indoor aerial complete with stand, 
fully extendible, can also be used for 405 
ITV, BBC and FM. 4 Plus I/= 

: 19/6 P'¢ 


POCKET MULTI-METER. Size 

3% x24 x IZin. Meter size 24 x 50 MICRO- 
Igin. Sensitivity 1,000 O.P.V. on] AMP. METER 
both A.C. and D.C. A.C. and D.C. } Movement by 
volts 0-15, 0-150, 0-1,000. D.C. | world-famous 
current 0-150 mA. Resistance | manufacturer. | 
F1OSKe comnts with test | Size 3in. x 22in. 
prods, battery and full instructions. \ 
35/-. Plus 1/6 P. & P. 50/— post. free. 


THE MOTORIST’S REV. COUNTER | 


Kit of parts comprising 270 degree 3in. moving coil 
movement. Manufacturer’s present price of this move- 
ment would be at least £7. Complete with full 
instructions and circuit diagram. Scale calibrated up 
to8,000r.p.m. Can be used with any 4 or 6 cylinder car. 
Meter movement only 29/'6 Plus 3/6 
22/-, post paid. P. & P. 


FIXED FREQUENCY 
SIGNAL GENERATOR 


Crystal control in metal case, size 10in. 
x 6in. x 6in. Incorporating 2 FCI3 valves, 
mains transformer, metal rectifier, choke, 
indicator lamp. crystal and numerous 


: : ts. Modulated and unmodu- 
PRESS-BUTTON COIL PACK. Medium and 2 shorts. Complete [Ml faced output sockets. Originally used for 


’ with twin-gang tuning condenser and ferrite rod aerial. 19/6, plus 2/6 a; ies. Brand new. 39/6 
P. & P. Circuit diagram 2/6. FREE with pack. : TOL Bok Pe AC, Maine 200/250 voles 


FLUORESCENT LIGHT KIT 


40 watt fluorescent lighting kit compris- 
ing Siemens Choke, 2 Bi-pin holders, 


Starter Holder 116 Heer 


and Starter. 


A.C. MAINS MOTOR 


Silent running, by famous manufacturer. 
A.C. Mains 230-250, shaded pull start. 1,440 
r.p.m., size 23in. x 24in. x I3in. approx. 


7/6 Pius 1/6 P. & P. 


SPECIAL OFFER! 


OBTAINABLE ONLY FROM R. & T.V. 
THE “Elegant Seven” 


COMBINED PORTABLE & CAR RADIO 
THE RADIO WITH THE ‘* STAR’? FEATURES 
% 7-transistor superhet. Output %*& IF 470 ke/s. 
* Focitues grey wooden cabinet, kal ibeb cake Ay rsa 
3 Fully comprehensive instructions 
fitted handle with silver-coloured Pai point-to-point wiring diagram. 


%* Printed circuit board, back-printed 
with all component values. 


i 

ie = ona a stead with % Fully tunable over medium and 
black lettering. long waveband. 

%* All stations clearly marked. %& Car-aerial socket. ¢ 

+ Ferrite-rod internal aerial. * Full after-sale service. 


Parts list and circuit diagram 2/6. FREE with"parts. 44” speaker also available 7/6 extra. 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


21A, ACTON HIGH ST., LONDON, W.3. 
Goods not despatched outside U.K. All enquiries $.A.E. Terms’ C.W.O. 


SHOP HOURS 9 a.m.—6 p.m. EARLY CLOSING WEDNESDAY. PLUS. 5/6 POST & PACKING 
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VALVES 


AC/HL 4/6) DL93  6/— | EF53.. 4/6| HL2K 2/6 
ACP4 6/—-| DL94 6/—| EF74:. 4/-| HL23. 6/- 
AC6PEN5/- | DL96 5/6 | EFS80.. 5/— | HL23DD 

AL60 = _5/— | DL819 15/- | EF85.. 4/6 5/- 
AR8 .. 5/-| DLS10 8/- | EF86.. 6/—| HL41 4/- 
ARP... 3/6 | E80F 28/-| EF89.. 3/9 | HVR2 9/- 
ARP3 8/—| E1148 2/6 | EF91.. 2/9 | K3A_ ..30/- 
ARP12 .2/6 | E1232 9/— | EF92.. 2/—| K132 - 8/- 
ARP21 7/- | B1266 50/— | BF95.. 5/- | KT33C 6/- 
ARP24 8/6 | E1415 30/—| EF183 8/-| KT44 5/ 
ARP34 4/— | E1524 12/6 | EF184 8/-| KT63  4/- 
ARTP1 6/—| EA50  1/— | EHT1 300/—| KT66 12/9 
ATP4 2/8| EA73  7/- | EL32.. 8/9 | KT67 15/- 
ATP7 5/6 | EABCS80 5/— | EL34.. 8/-| KT76 8/6 
AU7 ..55/- | EFAC91 3/6 | EL35.. 5/— | KI8C 22/- 
BL63 10/- | BAF42 8/- | BL38..17/6 | KT88 18/- 
BS4 .. 8/-| EB34 1/6 | EL41.. 7/- | KTW61 4/6 
BSS 20/- | EB91 3/—| EL42.. 8/- | KTW62 7/- 
BS84 47/6 | EBC33 6/—| EL59.. 8/—- | KEPW63 4/-— 
B2134 16/- | EBC41 6/—| BLS1.: 8/- | KTZ41 6/- 
B19 25/— | EGC80 5/-| EL83.. 6/3 | KTZ63 _ 6/- 
BY35 25/-| EBF80 5/- | EL84.. 5/- | LF2 ..10/- 
BT45. 150/- | EBF83 7/6 | BL85.. 8/— | L63_ .. 5/- 
B83 $5/—| EBFS89 6/9 | EL91.. 4/6 | M8100 9/- 
CC3L.. 2/— | EC52 4/— | BL95.. 5/— | M8142 12/- 
C1C .: 6/- | EC53 12/6 | EM80 6/— | M8190 5/- 
CL33... 9/— | BC70.. 4/- | EM81 7/6 | MH4 .. 5/- 
CV71 .. 8/- | EC90 20/-| EM84 6/3 | MHLD610/- 
CV77... 6/— | EC91 .. 3/- | EM85  9/-| MLO .. 6/— 
6V102. 1/-| ECC81 4/-| EN31 10/- | NE17.. 7/- 
CV103  4/- C' ESU208 6/— | NGT2 10/- 
CVv4014 7/-| B EY51 5/6 | OB3 .. 7/- 
CV4015 5/- EY86 © 5/6 | OC3 .. 5/- 
©V4025 10/— EY91 3/-| OD3 .. 4/6 
CV4046 40/- | ECC91 .4/-| EZ40  5/- | OZ4 .. 4/- 
CY31.. 5/6 | ECF80 5/6 | EZ41.. 6/6 | PABCSO 6/- 
Dl... 1/6 | ECF82 7/—| BZ80 .. 5/6 | PCC84 5/- 
D41 .. 3/3 | ECH42 8/-| EZ81.. 3/6 | PCC85 7/- 
D61 .. 6/— | ECHS8) 5/— | F/6057 5/- | PCC89 7/6 
D77_—«.«.: 8/8 | ECHS3. 7/6 | F/6061 5/— | PCF80 5/- 
DA30 12/6 | ECL80 65/6 | F/6063 4/- | PCF82 6/6 
DA60 75/— | ECL82 7/6 | FW4/5006/6 | PCF84 — 5/- 
DAF96 6/— | ECL83 10/- | G1/236G 9/— | PCL81 9/- 
DD41  4/- | ECL86 10/- | G1/3871K PCL82 6/- 
DETS 8/-| EF34.. 2/6 19/— | PCL83 8/3 
DET20 2/- | EF36.. 3/6 | G50/2G 5/- | PCL84 = 7/- 
DET25 15/- 7. %-| GU50 25/-| PCL86 9/— 
DF73 _ 5/- . 4/-— | GZ32 10/— | PEN25 4/6 
DF91 = 3/- . 8/- | GZ34 10/- | PEN46 3/- 
DF92—3/- . 6/— | H63 .. 7/- | PEN220A 

DF96 ~~ 6/- . 6/— | HF300100/— 3/- 
DK92—s«6/6 . 8/— | HK54 22/6 | PL36 .. 7/6 
DK96 5/6 . 7/6 | HL133DD PL38 . :16/- 
DL92 ~~ 5/- . 5/- 10/— | PLS1.. 7/- 


Brand new, indi- 
vidually packed 
and guaranteed 


WIRELESS WORLD 


U18 .. 6/-) IN70-.. 4/-; 6AM5 2/6 
U25° ..21/-| 1R4_ .. 5/- | 6AM6 = 4/- 
U27_ .. 8/—| IRD .. 3/6 | 6AQSd * 7/- 
Us2 .. 5/-| 184 .. 5/- | 6BAQOW 9/- 
U801 ..10/— | 185. .. 4/6 | GAS6 .. 4/- 
UABCS80 4/6 | 1T4 .. 2/- | 6AS6W 9/— 
UBC41 6/-|2A3 .. 5/- | GAT6.. 3/6 
PL82 .. 5/- | UBF80 5/6|2A5 .. 6/-|6AU6 -4/- 
PLS3 .. 5/- | UBF89 6/6|2A6 .. 2/-|GAX4  8/- 
PLS4 .. 5/- | UBL21 11/- | 2B26 .. 8/- | GB4AG 8 /— 
PM244 5/-| UCC85 6/6 | 2C26 .. 7/-| 6B7 .. 6/- 
PT15 ..10/- | UCH42 6/6 | 2C26A 3/-| 6B8G 2/6 
PP25H 7/6 | UCH81 6/— | 2C34 .. 2/6 | GBAG.. 4/- 
PT25M 7/6 | UCL82 8/— | 2C43 — 42/6 | G6BRG.. 4/8 
PX4 ..14/- | UCL83 10/— | 2C45 22/6 | 6BR7 f= 
PX25 = g/— | UL41 6/- | 2C46 ..30/— | 6BW6 /- 
PY32. 9/6| UL84 5/6 | 2C51 .-12/- | 6C4 .. 2/- 
PY33  8/6| UUS 7/- | 2D21.. 5/- | 6 - 2/6 
PYS8O 5/6 | ULS 8/6 | 2X2 -. 3/- 6/- 
PYS1 95/6 | UY21. ° 7/6} 344... 4/—-| 6C6. 2. 4/- 
PY82 5/— | UY41 4/— | 3A/108A 6C6G .. 8/-- 
PY83. 6/— | UY85 — 5/- 20/—| 6csG... 3/— 
PYSO00 6/6 | V1120 4/- 8A146I 35/— 6CH6 .. 4/6 
PZ1-35 9/- | V1507 _5/- | 34/167/M 6C21L 80/- 
PZ1-75 12/- | V1924 20/- 25/— | 6D6 3/- 
QP21.. 6/— | V2023 18/6 | 3D6 .. 4/-| 6R5 6/- 
QP25.. 5/— | VMP4612/—| 3B7_.. 5/— | gr5q.. 5/8 
QP230 5/- | VP23... 3/- | 3B24 .._5/- | grsat 5/9 
QS150/15 VP133  9/- | 3B28 ..15/— | grgq , 4/- 
1o/- | VR99__ 8/— | 3B29 ..50/— | gaz" gy 
Q895/10 5/6 | VR105/30 3Q5GT 7/8 | Greg | 6/6 
QS1202 8/- —| 384 .. 4/- | gro |) 4g 
QV04/7 8/- | VR150/30 3V4_ .. 5/9 | Gry3 |) 5/- 
R3.. 8/- 5/- | 427 85/- | ergo |. 4/- 
RG/1250 | VEIC  20/- | 4D1_ .. 4/-| greg”) gi 
6u/- | VU33A 4/— | SAITEG 5/-| gag” 916 
RK72  6/— | VU39> 6/—| DAL7AG 5/-| gay” Bi 
SIB0P 15/- | VX3256 4/- | 5B/257/M. Ne Lia 
$130 19/6 | W21 .. 5/- 19/- | GH6M ..1/6 
SP2 3/6 | X66 .. 7/6 | SR4GY g/- | 6I4_ .. 9/- 
SP41-.. 1/6 | YEU o: Ue | OTe. ie | CLAWS Ae 
SP61 .. 1/6 | Y63 .. 5/—|5U4G 4/6 | BJ .. 3/6 
SP210 3/6 | Y6s .. 4/-|5V4G 8/=| 6J5G .. BF 
sTv2s0/40 | ¥66 .. 8/- | 5X4G.. 8/6 | 6J6__ 3/6 
| 19/6 | 221 .. 6/-| 5Y3G 4/-| 6J6W 6/- 
STV70/80 7800U 20/- | 5Y3GN' 5/- | 6I7G.. S/- 
g/- | Z801U 10/—| s5Y3WGTB | 6K6GT 5/6 
SU21504 JA3.. 8/= g/- | 6KIG_ 2/- 
; 10/— | 1A5GT  5/- 
: 1B22 ..30/- 
5/- | 1C5GT  6/- 
1D8GT 6/- 
1E7G ...,7/6 
1F2 .. 8/- 
1G6GT 6/- 
1Z0520 4/-| IL4 .. 2/6 5L6 
TZ20 ..16/- | ILAG.. 6/- 5 
7740 ..80/- | ILC6 .. 7/-]6 5 
USl .. §/-| ILH4, 4/-|6AK7 - 6/-| 6 4/6 
12/14 §/- | IN2QIB 5/-|GAL5.. 3/-| 6LD20 5/9 
U17. .. 5/- | IN43 .. 4/-| GALOW 7/-16N7 .. 6/- 


MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves. 
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6N7G 5/9 | 128G7__ 8/- | 220PA 7/- | C.R. Tubes 
6Q7G... 6/— | 128H7 3/-| 220TH 4/- ; ACR1O 20/~ 
GR7 .. 5/6 | 12837 5/- | 225DD_ g/- | CV1596 — 
6SA7 ... 7/- | 128K7GT 307A .. 5/6 | (O93) 55/- 
6SATGT 6/6 — | 313C.. 25/- | £4504/B/16 
6SK7GT 4/- | 128SN7GT 357A ..70/~ 28/- 
68C7 .. F/- 5/9 ; 368A .. 5/- | VCR97 28/- 
68C07GT 5/- | 128R7  5/- | 393A ..15/-— | VCR138 
6887... 5/- | 12¥4.. 2/- | 446A .. 8/- 30/- 
6SF5GT 5/6 | 14L7 .. 7/-| 703A 30/- | VCR138A 
6SH7.. 3/- |'15D2.. 6/- | 705A ..10/- 40/- 
6837 .. 5/- | 19B2 16/-| 715B  60/- | VCR139A 
68J7GT 5/6 | 19B2 15/— | 717A ..8/- 35/- 
6SI7Y 6/6 | 19G3 ..10/- | 7244 15/- | VCR517B 
6S8K7.. 4/6 | 19G6 .. 9/-| 801... 6/— - 
6SL7GT 5/6 | 19G7  5/- | 803 ..22/6 | VCR517C 
68N7... 3/6| 19H1 6/-| 805. .80/— - 
68Q7 .. 6/- | 19M1.. 5/- | 807BR 7%/- | 3BP1 30/-— 
6SS7 .. 2/— | 20A2 ..17/6 | 807AM 7/6 | 3EG1  25/- 
6U4GT 9/6 | 20P4 ..18/- | 808 .. 8/—| 3FP7- 45/— 
6V6G.. 5/— | 21B6.. 9/— | 818 ..68/- | 5CR1 30/- 
6BV6GT 5/6 | 25L6GT 6/6 | 815. .85/— | SFP7A 25/- 
6V6M  8/— | 25¥5.. 6/—| 829A 30/- 
6X4 3/6 | 25Z4G 6/6 | 829B  50/- 
6X5G.. 5/— |. 25Z5 7/6 | 830B 4/— | Photo 
G6X5GT 5/3 | 25Z6GT 8/6 | 832A 2 Tukes 
6Y6G 6/—| 28D7.. 6/— | 882. ..15/— 
6-30L2 10/- | 30 .... 5/-| 837 <: g/= | CMGS BF 
6Z4>.. /-| 80C15 9/6 | 843 .. BI] Gove ber 
7B7 .. 7/6 | 30F5_ 8/6 | 860 ..10/- | Gogre geos- 
705 ..10/- | 30FL1 10/6 | 866A 14/— ls 
706... 7/—| 30P19- 12/- | 884. ..10/- 
707... 6/— | 30PL1_—8/- | 954 4/6-| o ecial 
7TH7- .. 9/8 | 35L6GT 7/—| 955 .. 2/6 oes 
707 |. /-| 357 ..17/6 | 956... g/- | Valves 
7V7 ., 5/- | 85W4. b/-'| 957. .. 5/-| ACT6 $8 
774 .. 4/6 | 35Z3 .. 8/--| 958A .. 4/-| ACT9 812 
8D2 .. 2/6 | 35Z4GT 6/-- | 1612 .. 5/-| BSU77 £10 
ap2 .. 8/- | 35Z5GT 6/- | 1616 .. 3/—| K301 £4 
9D6 .. 3/6 | 37..... 4/— | 1619 .. 5/- | KRN2QA 
1TE3 87/6 | 38 .... 4/— | 1622 °..12/— £3/10/0 
12A6 2/6 | 41MP ..4/- | 1625 .. 6/-| 1B24 25/- 
12AH7  5/- | 44A/16QN 1626 .. 3/— | 9722 £2/10/0 
12AH8 11/-— 30/— | 1629 .. 4/6 | 9354 £8 
J2AT7 4/- | 2158G ~ 6/— | 2051 .. 5/-| 417A — 80/- 
12QAU7 5/— | 50L6GT 8/— | 4043C 18/6 | 33/99/% 
J2AX7 6/—| 538A .. 7/6 | 4063 .. 8/- £37/10/0 
1W2AV7 10/-| 58 .. «.6/- |.5704 <.9/-| 714AY £4 
2B! 5/ : 723A/B 50/- 
725A 80/- 
726A  19/- 
Transistors 
O0C26  25/- 
0C44— 6 /- 
0C45 6 /= 
’ ‘ : oc72—o7j/- 
7/— | 210VPT 9004 2/6 | OC81l Z- 
1s 4/- 7-pin 2/6 | 9006 2/6 | OC82 = 10/- 


All U.K. orders below £1 P. & P. |/-: over £1 2/-: orders over £3 P. & P. free: C.O.D. 3/6 extra. Overseas Postage Extra at Cost. 


MARCONI! COMMUNICATION 
RECEIVERS. 

C.R.150. Frequency coverage 2-60 Mc/s. in 
5 bands. Two I.F.s. Ist 1,600 kc/s. 2nd 465 ke/s. 
Image signal protecting over 40 dB up to 
30 Mc/s. and 20-40 dB from 30-60 Mc/s. Self- 
checking calibration (built-in calibrator). 
Stabilisation of supply and temperature com- 
pensation. Electrical and mechanical band- 
spread. Metering and visual tuning indicator. 
Band pass from 100 c/s to 10 kc/s. in 5 stages. 
Acoustic filter associated with 100 c/s. Band- 
pass position for CW reception. Facilities for 
diversity receptior. Excellent checked con- 
dition, £49. Mains P.S.U. by P.C.A. Radio, 
£4/10/C, carriage 30/-. H 
C.R.150/2. Frequency coverage |.5-22 Mc/s. in 
4 bands, all other features as in C.R. 150. Price 
£35. Carriage 30/-. : 5 

P.cC. RADIOS mains P.S.U. for above 90/-. 


ROTARY TRANSFORMER. § 11.5-12.5 v. 
D.C. input. 300 v. 200 mA DC output. 30/-. 
P. & P. I5/-. 


‘““ CONNECT AND FORGET, CANNOT 
OVERCHARGE ” “ESSTRON”’ MARK | 
AUTOMATIC BATTERY CHARGER. 

Initial charging rate €-7 amps. The charging rate 
automatically adjusts itself to the charge in the 
battery. Automatic current and voltage control. 
Patented application of magnetic amplification 
to battery charging. Indicator lights show bat- 
tery fully charged, receiving charge incorrectly 
connected or faulty cells. Mains voltage 200/250 
v. Built for 6 or 12 v. batteries. Measurements 
7x5x5tin. Weight 8ilb. Price £7/19/6. P.P. 3/6. 
AR88D RECEIVERS. Fully reconditioned 
£55 or rebuilt models £85. Carriage paid U.K. 


RECEIVER TYPE R.206, MARK II. Frequency 
0.55 Mc/s. to 30 Mc/s. in 6 bands. 100-250 v. A.C. 
or 12 y. D.C. Loudspeaker in power supply 
unit. High performance super heterodyne, 
eleven valves including a separate local oscil- 
lator valve, beat oscillator valve and two valves 
(amplifier and detector) in the A.V.C. system. 
In very good condition £25 including power 
pack. Carriage and packing 15/-. 


| Open 9-5.30 p.m. except Thursday 9-1 p.m. 


NEW CHR. HIGH-RESISTANCE HEAD- 
PHONES. 14/-. P. & P. 1/6. ; 
TELEPHONE HANDSET. Standard G.P.O. 
type new. I2/-. P. & P. 2/-. 

CRYSTALS FOR AMATEURS. 7,060 kc/s., 
7,120 ke/s., 3 mm. gin spaces, 15/-. P. & P. 2/-. 
Large Selection of Main and Heavy Duty 
L.F. TRANSFORMERS. 

R.209: RECEPTION SET. A 10-valve high- 
grade Super Heterodyne Receiver with facilities 
for Receiving R/T (A.M. or F.M.) and G.W. 
frequency | Mc/s.-20 Mc/s. Hermetically sealed. 
Built-in miniature valves and incorporating its 
own vibrator power supply unit driven by a 
6 v. battery (2 point connector included). The 
set provides for reception from rod, open wire 
or dipole aerial with built-in loudspeaker or 
phone output. Overall measurements: Length 
{2in., width 8in., depth Yin. Weight 23lb. 
in as new, tested and guaranteed condition. 
£23/10/- including special headphones and 
supply leads. Carriage £1. 

ORIGINAL MAINS POWER PACK FOR 
H.R.O. 110/220 y. A.C. Brand new in original 
packing, 45/~. P. & P. 4/-. 

TRANSMITTER RECEIVER TYPE 68T. 


. 3-5 Mc/s., netting facilities, low power con- 


sumption, requires 150 v. H.T. and 3 v. and 
9 y. L.T. dry batteries. In good condition. 
35/-. Carriage 8/-. 

VARIOMETER FOR No. 19 SET. 17/6 each. 
P. & P. 3/-. 

CARBON INSET MICROPHONE, G-P.O. 
types, 2/6. P. & P. 1/6. 
SWITCHES ROTARY 
Large selection. 

RELAYS HIGH SPEED 250 ohm + 250 ohm 
15 mA series, 28 mA single, 17/6. 


acacia ate — sm 


“OAK” TYPE. 


P. C. RADIO LTD. 


170, GOLDHAWK RD., W.12 
SH Epherd’s Bush 4946 
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F 24in. x 13in. x I7in. 


PERSONAL CALLERS 


RELAYS. Large selection of new relays type 
600 and 3,000. 


CONNECTORS FOR TCS RECEIVER 
TRANSMITTER AND REMOTE CON- 
TROL with original plugs on both ends. 
New, €1/17/6 each. P. & P. 2/6. 


PANEL METERS (round) 


0-20 microamps 2hin D.C. 79/- 
0-50 microamps 3hin. D.C. 45/- 
0-50 microamps 2hin D.C.** 40/- 
0-100 microamps 2hin, D.C.** 35/- 
0-100 micreamps 2hin, iG. 35/- 
0-200 microamps 2hin. D.C, 32/- 
0-500 microamps 2in. D.C. 21/- 
0-500 microamps 2hin, D.C. 30/- 
0-ImA* 2in. D.C, 19/6 
0-ImA 3hin. D:0:°% 35/- 
0-5mA 3hin. D.C. 45/- 
0-300mA 2hin DC. 10/- 
150-0-1,500m.A, 3hin D.C, 29/- 
0-15v. 2hin A.C. 17/6 
0-50v. 2Q4in. D.C. 98/- 
0-150v. 2Qiin A.C. 94/- 
0-500v. (shunt) 2tin, D.C. 20/- 
0-5KV. 3hin. electrostatic 85/- 
0-10kV 2hin. D.C. ' - 
Freq. 50-70 e/sec. 

125v. 3fin. _ 52/- 


*Weston, as usually used also in H.R.O, as “ 8 meter. 
**Projection type. 

POWER SUPPLY & L.F. 
UNIT NO. 3. 
145 v. 50 mA. 


AMPLIFIER 
Input 12 v. 3 amp. Output 
Synchronised vibrator and 
extremely efficient smoothing. Stabilized 
heaters supply. Valves, IL4 & 3A4. Many 
practical possibilities i.e., car radio, etc. Dia- 
gram supplied. Brand new. 37/6. P. & P. 8/-. 


POWER SUPPLY & L.F. AMPLIFIER 
UNIT NO. [. Input 12 v. Output 120 v. 
30 mA. 12 v. vibrator and rectifier ATP4 
amplifier. Many possibilities. Diagram supplied. 
Brand new 17/6. P. & P. 7/-. 


R.107 COMMUNICATION RECEIVER, 
1.2/17 Mc/s. 9 valves. ‘* Wide ’’ and “‘narrow,’’ 
band switch. AVC and BFO, with internal 
speaker, 100/250 v. A.C. and 12 v. D.C. Meas.: 
Price £13/10/-. Carr. 20/- 


WELCOME 
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The ‘CYCLOP’ Mk. IV 
CLOSED-CIRCUIT T.V. CAMERA 


COMPLETELY 
SELF-CONTAINED AND 
TRANSPORTABLE 
NO- ADDITIONAL 
CONTROLS OR FITTINGS 


<A 
cof PROFESSIONAL 
Dosuyn: SOLUTION TO 
ae YOUR MOST 
| STANDARD RIGOROUS 
| ALU TRANSISTORISED OBSERVATION 
Foon PROBLEMS ” 


AT 
NEW LOW PRICE 
ONLY — 


8 > GNS. 


COMPLETE WITH lin. f/1.9 LENS 


Having adjustable Iris to £/22. Focusing 
from infinity to [8in. 


oa ABSOLUTELY NO 
- TECHNICAL KNOWLEDGE 
REQUIRED TO CONTROL 
OR OPERATE 


STANDARD ‘*C” MOUNT 
LENS FITTING 
- Accepting all 16 mm. 
CINE TYPE LENSES 
(i.e. Zoom, Telephoto, etc.) 


ar 


ROBUST ALUMINIUM 
CONSTRUCTION 
weight only 7iIb. 


HIGH QUALITY RESULTS 
_ attained under normal lighting 
conditions 


: 100% DEPENDABILITY 
will operate for ultra long periods 
unattended 


Smart ieather 


Standard carrying strap 


.- a ee Co-Ax. R.F. 

it STANDARD TRIPOD Outlet 

:: i-w. Bush-fitting Direct to T.V. 

? Aerial Socket 

, UNLIMITED USES ; 

; Mains wt /Off 

; Illuminated 

{ OBSERVATIONS $elcnine 

iS UP TO 1000FT. 

. Bie LAS TAR eee 

{ 625-LINE SYSTEM Channels 1-5 
Available on request Tuning Control 

: in Band 1 


Focus Control 


For use with ANY - 
STANDARD T.YV. SET 
Yin. to 23in. 


Mains Lead 
200/240 V.A.C. 
50 Cycle 


“HORNTONS’® 


ideal for INDUSTRY, 
SEC 


ne aes 
“MENT WORLD. 
| ELECTRONICS TRADE 
LOMBARD HOUSE, GT. CHARLES ST., ENQUIRIES 
BIRMINGHAM 2. R MID. 2 INVITED 


+ Contractors to Govt. Depts., Educaticnal Authorities and Industry. 
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WHEATSTONE BRIDGE in a beautiful oak case centre zero 


galvanometer 2.5 mA., 4 stud switches, 0-10, 0-100 ohms, 0-inf., 
size 16 x 7} x 6in., 45/- each, 5/- post. 
DE-ICER, Controller Mk. 3. Contains 10 relays D.P. change- 
over heavy duty contacts, 1 relay 4P, C/O (235 ohms coil). Stu 
switch 30 way relay operated, one five way ditto, D.C. timing motor 
with Chronometric governor 20-30 volts 12 RPM, geared to two 
30-way stud switches and two Ledex solenoids, 1 delay relay, etc., 
sealed in steel case, size 4 x 5 x 7in., £3 each, post 5/-. 
BC640 MODULATOR UNIT. 2 »811’s, med. transformer and 
fil., trans. complete mod. unit fits 19in. rack 50 watts, £5/10/-. 
carr. £1, 
TRANSFORMERS (Isolation), 230 to 115 volts 300 va., £3 each, 
5/- post. 230-115 volt auto. 750 watts £4, carr. 10/-. 110-230, 
275-0-275 at 125 ma., 6.3 at 4 amps. 22/6 each, post 5/-. 230 v. 
6.3 v., x 3 at 3 amps. 21/- each, post 4/-. 230 v., pri. 1850-0-1850 
at 500 ma., £5 each, carr. 15/6. 230 v., pri. 6.3 x 3 at 3 amps. 20/- 
each, post 4/-. Pri., 110/230 v. input 7.5 v. at 4:a., 2.5 v. at 5 a., 
7.5 v. at 8 a., 6.3 v. at 4 amp., 25/- each, 5/- post. 230/115 v. auto. 
300 va. £2, post 6/6. ¢ 
TCS MODULATION TRANSFORMER 20 w. Pri., 6,000 ohm. 
C.T. Sec.; 6,000 ohm. 25/- each, post 3/6. MICROPHONE 
TRANSFORMER Pri., 75 ohm. Sec.; 125,000 ohm. 10/- each, 
post 2/6. OUTPUT TRANSFORMER. Pri., 7,500 ohm. Sec., 


500 ohm. C.T., 2.5 w. 12/6 each, post 3/-. ; 
or f eee PePOWER & SMOOTHIN 


UNITS. 100-250 v., A.C. 
nput 24 v., D.C. at 3 amps. 
r 12 v.° twice at 3 amps., 
ontinuous rating, switched 
used, etc. In. metal case 
19 x 7 xX Tin. Smoothing 
“two large chokes and 0-1 
ma. meter scaled 0-50 volts. 
£7/10/- (pr.), 15/- carr. 
GEARED MOTOR. 24 v. D.C., 1.4 r.p.m., reversible with two 
micro switches inside gear box, silent operation, £2 each, post 5/-. 
POWER SUPPLY unit for SENDER No. 36 110-240 v. A.C. input 
contains Speech amplifier. Modulator and External power supplies, 
3xFW4/500 rectifiers provide H.T. for R.F. unit Speech amplifier 
6C5G, Modulator 2x6C5G and 2 x 807 output. Size 24 x 16 x 14 
inches. Housed in a fine oak case with circuit. Wt. 110 Ibs. As 
new £6/12/6, carr. 30/-. 
CONVERTERS. Type 8 a., 24 v. D.C., 115 v. A.C. at 1.8 amps. 
400 cycles. 3-phase. £5 each, carr. 7/6. 
CONDENSERS. 1 mfd., 20 kv., £6/12/6 each, post 12/6 each. 
-0.25 mfd., 32,500 volts Wkg. £5 each, post 12/6 each. 150 mfd., 
290 volts A.C, £5 each, post 12/6. 50 mfd. 330 volts A.C. 40/-, 
post 4/-. 10 mfd., 1,000 v. 12/6, post 2/6. 8 mfd., 1,500 volts 17/6, 
post 2/-. 8 mfd., 1,200 volts 12/6 post 3/-. 8 mfd. 6G0 volts 8/6, 
post 2/6. 0.25 mfd. 2 kv. 4/-, post 1/6, Vacuum condenser 50 pf. 
32 kv. 30/-, post 1/6. 6 pf. 20 kv. 22/6, post 1/6. All the above are 
new in cartons. 
AR88 PORTABLE KITS. Fine well made box for the receiver 
and spares with original speaker. Vibrator unit 6 volt D.C., 14 valves 
lamps headset shock mounts cables, brand new, £7/12/6, carr. 25/-. 
POWER SUPPLY UNIT PN-12.B. Ex BC 640, 230 volts A.C. 
input, fits 19in. rack, 800 volts D.C. @ 350 ma., 395 volts 300 ma., 
4 x 5U4G valves, 2 chokes 9 H,, 300 ma., 2 x 10 mfd. oil filled caps, 
£6/10/- each, carr. £1. 
VARIABLE POWER UNIT (VARIAC) 0-230 volts 9 amps with 
meter 0-250 v. with on/off switch, mounted in 19in. rack £15/10/-. 
carr. 12/6. 
RELAY UNIT. G.P.O. 600 types 5 relays 150 ohm 1 set C/O., 
and 5 relays 400 ohm 2 M., 1 set C/O, in metal box 8 x 6 x5 inches, 
£2, post 5/-. 
AR88 SPARES. 14 valves, headphones and 3 pilot lamps, new 
original cartons, £3/10/- each, post 2/6. 

FACSIMILE KEYER UNIT KY 75 SRT. 115/230 volts, £25 ea. 
MODULATOR MD 168/UX (for the above keyer), £12/10/-. 
SMALL GEARED MOTOR, 24 volts D.C. 70 r.p.m., 19/6, p. 2/-. 
LORAN APN4 INDICATORS with 5CPI tube and shield 27 
valves, £6 each, carr. 25/-. 
METERS. 0-300v. AC Flush Mounting 2}in. dia. 17/6 each, 2/6 post. 
0-400v. AC Flush Mounting 2}in. dia. 19/6 each, 2/6 post. 0-25 
microamps. Centre zero 2tin. dia. proj. 25/- each, 2/6 post. 0-60 
amps., centre zero 6in. scale, proj. m.c. 17/6 each, 5/- post. 0-150 
amps., centre zero 6in. scale, proj. m.c. (requires external shunt) 
17/6 each, 5/- post. 0-100 amps., 6in. scale, AC or DC 30/- each, 
6/6 post. 90/180v. AC/DC 4in. scale, £1 each, 5/- post. 
TUBES. 5CPla 30/- each, post 3/-. 3BP1 25/-, post 2/6. 814 
17/6, post 2/-. VT4C 17/6, post 2/-. CV1526, 25/-, post 2/-. 
VT158, 50/-, post 3/-. CV370, £3, post 4/-. 4J50, £10, 807s, 
de each, 25 2/6. 5U4G 6/6, post 2/6. 5Z4, 8/6, post 2/6. CV128, 
25/-, post 3/-. 
SIGNAL GENERATORS. TS-13AP freq. 9305-9445 mc/s., 
£25 each, carr, £1. 10 cM, BC1277 £20, carr. 25/-. RCA 710A 
370-560 mc/s. £30, carr. £1. TF 144G 85 Kce/s. to 25 mc/s. £25, 
carr. 25/-. Test set UPM la and b comprising of Signal Generator, 
Wavemeter, Oscilloscope and Video amp., in one unit freq., 155/235 
mc/s. and 460-570 mc/s., 115 and 230 v. A.C., new £35 each, carr. 
£2. Type 804 freq. 7.5-330 mc/s..115 v. A.C. £25 each, carr. £1. 
TS-12/AP Standing Wave Indicator Equipment £12/10/-, carr. 
15/-. TS-34 Portable Single Beam Oscilloscope 115 v. A.C. £15 
each, ee 15/-. TS-36/AP, Power Meter with accessories, £5 
post 10/-. 


List available 6d. S.A.E. for all enquiries. 


W. MILLS 


3-B TRULOCK ROAD, TOTTENHAM, N.I7 
Phone: Tottenham 9213 & 9330 


8WW—159 FOR FURTHER DETAILS. 


FULLY PORTABLE 
PRECISION INSTRUMENT 
MEASUREMENT RANGES: a 
Ico (Icbo) and the reverse current i 
of diodes. : 

PNP & NPN—O~S50nA (IuA 
per scale). " 

POWER—O~ImA (20uA per 
scale). 

85-200 (5 per scale) 

Bias current— — 

(1mA on PNP & NPN) 

(5mA on POWER) 


x0.9-0.995 (from B= =) 
l-% 


tenia 


Model AT-! ie 
erminals: pring Sockets an 
ONLY’ Screw Terminals. 
Meter: 4in. 50uA moving coil. 
gS 1 q 6 P.&P. Size and Weight: 7X5 x 3in. 25 Ib. 
: a 5 5/6 __Powered by pen cells. : 
ITRANSISTORIZED. ( 


MEGOHMETER 


BATTERY OFERATED 

500 v.—!,000 MEGOHMS. 

This most advanced insulation and 
s continuity tester incorporates these 
f outstanding advantages: 

§ 4 One-handed push-button 
operation. 
tk 4in. A.C.-D.C. Voltmeter with fine 
Zero adjustment. 

%& Stable and accurate readings. 

% Easy-to-read scaling. < 

% Metal case Tin. x Sin. x 3in. 

Complete with probes and carrying 


case. ONLY £419.10.0 P. x P.5/6 


Model MT-500 500 v. 0-500 megohms 
insulation Tester. Mains operated. Superb instrument. : 
Suitable for bench use. Complete with lead. 25 gns. 


Despatch from stock. P.& P.5/é 


| M re) LTD. (leet. WW7) PoWIS MEWS, WESTBOURNE 
ata + PARK ROAD, LONDON, W.11. Paddington 2233 


8WW-—160 FOR FURTHER DETAILS. 


MULTIMINOR MK. IV - 
REPAIR SERVICE : 
7-14 DAYS g 

So : : x 

We specialise in repair, ae 
calibration and  conver- uh 
sion of all types of instru- 5 
ments, industrial and pre- ca 


cision grade to BSS.89. eS 


Release notes and certifi- 
cates of accuracy on request. 


MODEL 8 MK. If 


Suppliers of Elliott, Cambridge and Pye instruments. 


LEDON INSTRUMENTS LTD” 


76-78 DEPTFORD HIGH STREET, LONDON, S.E8 rf 
TEL.: TIDeway 2689 et 


E.1.D. & G.P.0. APPROVED CONTRACTOR TO H.M. GOVT. 3 
7 8WW—161 FOR FURTHER DETAILS. i 
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RADIO CLEARANCE LTD. 


TRADE ENQUIRIES 27 TOTTENHAM COURT RD., LONDON, W.! Telephone: MUSEUM 9188 
j INVITED The oldest Component Specialists in the Trade EST. 35 YRS. 


ANOTHER SCOOP — LIMITED QUANTITY ONLY 


DON'T MISS A CHANCE The “Minigram” 


LIKE THIS! aes 
Transistorised Record Player 


FEATURES: 
%& Ready-built amplifier with 4 first 
% Approximate dimension 
9x 81 x 4in. 


grade Mullard transistors 
%*& Plays 45 r.p.m. Pop records 

%* Areal ‘‘ Family Favourite ”’ 
% Ideal for Teenagers 


%*& Built-in automatic stop 
%& Lightweight and portable 
% For ue ANYWHERE 
% Hours of amusement for the 


‘¥¢. Instruction leaflet supplied 
* Crystal pickup with expendable 
younger members of the family 
% Assemble one of these amazing 


stylus GP59 Type 
%& Operates from a 9 v. battery (3/9 

Players in less than 30 mins., 
supplied in 3 complete units with 


extra) 
'¥& Available in two colours, cream/ 
only 10 connections to make 
Th let 
ONLY 79/ 6 eceee" 
(Plus 5/- P.P.) 


red or cream/blue 
OR ANY UNIT SOLD SEPARATELY 


A.—Motor and pickup deck, 39/6. (2/6 P. & P.) 
B.—Ready-built 4-Transistor Amplifier, com- 
plete with Volume Control and Loudspeaker, 
35/-.. (2/-. P.P.). aR 

«—Portable two-tone case with handle, 5/-. 


: (2/ P.P.). 


& BARGAINS STILL AVAILABLE IN LOUDSPEAKERS 


Enormous Purchases of Brand New and guaranteed Plessey loudspeakers enable us to offer these units at THE LOWEST PRICES EVER. 
Don’t miss this golden opportunity to obtain a first-grade permanent magnet. LOUDSPEAKER off the production line at LESS THAN MANUFACTURERS’ COST. 
Read carefully the prepared list below and choose just the right speaker for the job—COMPARE THE PRICES ANYWHERE, 


SCHEDULE OF LOUDSPEAKERS AVAILABLE 


Diameter Gauss Impedance Price ; Diameter Gauss Impedance Price | Diameter Gauss Impedance Price 
in inches in Lines in Ohms in inches in Lines in Ohms in inches in Lines in Ohms 
2 7,000 80 8/- 4 6,000 35 10/6 5 7,500 3 9/- 
2h 7,000 35 * 8/6 4 7,000 35 11/- 5 8,500 5 9/6 
2h 7,000 50 8/6 4 9,500 35 11/6 5 9,500 3 10/6 
23 . 7,000 80 8/- 5 6,000 3 8/- 5 9,500 5 10/6 
38 7,000 35 8/6 5 6,000 5 8/- 64 7,000 8 11/- 
38 - 9,500 50 10/6 5 7,000 3 8/6 63 7,000 5 11/- 
4 7,000 25 11/6 5 7,000 5 8/6 64 8,500 3 11/6 
Elliptical 2 Gauss Impedance Price | Elliptical Gauss Impedance Price | Elliptical Gauss Impedance Price 
". Size in Ins, in Lines in Ohms Size in Ins, in Lines in Ohms Size in Ins, in Lines in Ohms 
5x3. 6,000 3 716 5x3 9,000 25 11/- 8x 22 6,000 3 8/6 
-Bx3 7,000 3 8/- 8x 22 7,000 5 9/ 
-Bx8 9,000 3 3/6 6x4 8,500 3 9/6 ead ; 
BXB: 3 9,000 4 8/6 8x 23 8,500 5 9/6 
; a 6x4 9,500 3 10/- 9 
5x3 6,000 25 9/6 8 x 23 9,500 3 10)- 
5x3 7,000 25 10/- Tx 3g 9,500 3 10/6 8 x 22 9,500 4 10/- 


ALLOW 2/- each speaker for P.P./handling charges, and please specify the exact requirements—the nearest available will be sent, 


OVER 50,000 SOLD AND STILL THE DEMAND CONTINUES FOR OUR “HEAVENLY TWINS’? 
Ask for a demonstration in the shop CHOICE OF A DOZEN STATIONS 


W CA PR ( THE IN DAYLIGHT! 
‘“CONTESSA”’ 


Queen of them all! 


The best and easiest 
-| transistor build- 
yourself sets avail- 


NOW ONLY | aite—send S.AE. for 


79'6 free Parts List. 
6 first-grade Mullard 


Sensitive ! 


Super- 
Selective ! 


. . ONLY 
uper ‘ : 
Speaker ! (2/- P. & P.) Transistors, Diodes, £9 x 1 9 “ 6 
and all components 
brand new and guar- (3/6 P. & P.) 


ONLY OBTAINABLE HERE teas: 
Pocket superhet MW and Droitwich. 
Size: 4$in. x 23in. x Itin. 
Constructional data 1/9 Post free. 


Portable and car radio 
2 waveband Superhet. 
Constructional Book, 2/10 post free, 


ai CONTESSA £9/19/6 (plus 3/6 P-P.). 
CAPRI 79/6 (plus 2/- P.P.). Battery 2/6 extra, 


> 


Inclusive price for all associated components, case, and instruction book complete 
in every detail. Any parts SOLD SEPARATELY on the BUILD-AS-YOU-BUY Scheme. 


SELECTED BARGAINS 
Beautifully geared AM/FM 2-Gang Condensers 4 6; AM/FM IFT’s 465 ke/s and 10.7 Mc/s. 4/6 pair; Magnavox Crystal Tape Recorder Mikes’ 12/6; 3 watt Stereo Amplifiers 
Soralcts pet to switch on, 79/6: Sentercell La R3/2D; D3-2-1Y, 2/6 each. DIODES—0A70, OA79, OA90, CG46H, GD10, Q/- each. TRANSISTORS: O0C45 4/6; 
PXA 101 3/9; AF115 4/6. SUBMIN GERMANIUM DIODES 1/3. M.I. DIODES 64. each, Silicon Diodes 200 PIV-200 mA. 1/- each; 400 PIV 330 mA. 2/6 each. Transistor 
Bubmin 7 mm. coil set (4) 4/6 per set. 
Please send STAMPED AND ADDRESSED envelope with any enquiry. We regret no catalogues—our stocks move too quickly! Kindly make 
provision for sufficient postage and packing charges to avoid delay. TERMS: Cash with order or C.O.D. on orders over 10/-. 


118 


TEST METERS 


MODEL TP-10. 


for Audio 


725 Me/s. 
class condition. 
gx 7hin. 


Listed £12. 


30,000 OHMS PER VOLT 
MODEL 500. Reads voltages 
up to 1,000 D.C. at 30,000 ohms 


per yolt and A.C. at 15,000 to 150 v. 


o.p.v.; D.C. current to 12 amps. 1,200-2,400 cycles. In. sub- Ap tee SP 7 
Resistance to 60 Megs,; Decibels | stantial Oak case with renee Heavy Duty 12in., | 2.5 amps. type £5/17/6. 5 amps. 
from —20 to +56; Incorporates Re irs eee rn Sree Wharfedale WIREG  12in. type £9. 10 amps. type £16/10/-. 
internal buzzer for audible | the Air Ministry by Bverett for Lead Guitars, £10/10/-. | Brand new import, fully guaran- 
warning of direct shorts and | Edgcumb, and_in_ perfect Wharfedale ie loin. | teed. Immediate delivery and 
blocking condenser for A.F order. Brand New and Un- ie ae rat DN service. Illustrated details on 
output measurements. Size used, ONLY £5. Can also be + 7 oi tes 
supplied for 50 cycles, use cabinet, £2/17/6. (Please request. 
Y add 5/- carr. items.) 


< 2tin. £8/19/6. 


3% x of; 


LINEAR AMPLIFIERS 


LG34, 4 watts, size 8} x 4} x 2hin. high. 
$5/19/6. Protective cover, 12/9. 
£12/12/-, cover with carrying handles 25/-. 
Push-Pull, size 9x7x6}in. high. £12/12/-. 


£5/5/-. 


L1/10 10 watts Hi-Fi Ultra Linear, size 9x7 x 5in. high. 
Ultra Linear, 
L50 50 watts Hi-Fi Ultra Linear, size 


handles, 19/6. ‘‘ Conchord”’ 30 watts Hi-Fi 
$16/16/-. Cover with carrying handles, 25/-. 
14x10 8in. high. £23/2/-. 
normal A.C. mains, and ex stock. 
—— EEE 
“ Tripletone ’’ Convertible Amplifier, size 10x 3x 

4iin, high. 4 watts output matched for 2-3 ohms, 
OR 2 amplifiers can be coupled together for 
STEREO, £6/19/6 each. 

‘ Tripletone’’? F.M. Tuner, size 11x 6x 3in. high. 
Coverage 86-104 me/s. £13/19/6 (unpowered), 
or £15/14/6 (self powered). Details on request. 


2,000 OHMS PER VOLT | 20,000 OHMS PER VOLT 
Reads A.C. | MODEL TP-5S. 
and D.C. volts up to 1,000; | tages up to 1,000 D.C. at 
D.C. current to 500mA; Re- 
sistance to 1 Meg.; Capaci- 
tance to 1pF; Decibels from 
—20 to +86; Output jack 
measurements. 
Size: 3}x5xl1hin. £8/19/6. | £5/19/6. 

LAVOIE UHF WAVEMEMETER MODEL 105. Coverage 375/ 
Complete with correct Calibration Chart. 
Battery operated_and portable. 
ONLY £3/19/6 (carriage 7/6). 


DOUBLE BEAM 
OSCILLOSCOPE TUBES 
Another purchase of Type CV 
1596, equivalent to Cossor 
09D as used in Oscilloscopes 
by Cossor (339 series) and 
Hartley & Erskine (13 Series) 


Brand new in Maker’s 
erates (Carrige 5/-). 25/- 
es 
HIGH FREQUENCY A.C. 
VOLTMETER. A First Grade 
Moving Iron Instrument with 
6in. Mirror Scale, reading up 
A.C. at 400 and 


either 0-150 or 0-300 volts. 


L45A 5 watts, size 


Cover with carrying handles, 


Cover with carrying handles 32/6. 
Details on request. 


WIRELESS WORLD 


Reads vol- 


| 20,000 ohms per volt and 
A.C. at 10,000 o.p.v.; D.C. 
current to 500mA; Resistance 
to 10 Megs.; Capacitance to 
0.1uF; Decibels from —20 to 
+36. Size; 34x5}x1}in. 


2hin. 


cular 39/6. 


First. 
Size 11x 


TRANSISTORISED 
INSULATION TESTER 
One handed operation, no 
cranking of generator. 3 test- 


complete 
stand, and 


7x7 din. high, 
L5/55 5 watts stereophonic, size 10} x8 x 6in. high, 
“ Diatonic’’ 10 watts Hi-Fi Ultra Linear 


increase its usefulness. 
‘ 19/6. 

Cover with carrying 
121 x9x7hin. high. 


£13/13/-. 


size 


All amplifiers for 


Please include carriage costs on ALL items. 


We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross. 


8W W—162 FOR FURTHER DETAILS. 


PANEL METERS 


25 microamps D.C. 23in. 
circular 59/6. 50 microapms D.C. 
Flush circular, 59/6. 100 
microamps. D.C. 2}in. Flush cir- 
40 amps. D.C. 2in, 
Proj. circular, '7/6. 500 volts A.C. 


23in. Flush circular, 25/-. 

Up EN 
MOVING COIL STICK MIKE, 

with heavy desk 

screened 

ONLY 59/6 (post 2/6). 


nee a 


ing voltages 100, 250 and 500, ACOS 39/1 STICK 
2 massa ai) 500 Meghoms. Hidviyeat UL MIN ea sor sehe 

omplete with leather carrying 4 
case and test leads. ONLY ONLY 32/6. (Post 1/6.) 


iia 


£17/10/-. Illustrated details on CRYSTAL DESK 

request. MIKE with screened VARIABLE VOLTAGE 
lead and built-in stand. TRANSFORMERS. Fully 
ONLY 15,-. (Post 1/6.) | shrouded. “Input 230 v. A.C. 


—_———— ain 


15 OHMS P.M. SPEAKERS 


HETERODYNE FREQUENCY METERS TYPE LM14 


Frequency range 125-20,000 ke/s. ed. ‘ 
of the well-known BG221 Frequency Meter, but has many additional features which 
Voltage stabilisation circuits and Crystal control ensure extreme 


accuracy and in addition it is fitted withan Internal Modulation switch to allow use as a 
Signal Generator, Size only Shin. x Sin. x 8hin. Full information on request. 


COSSOR TYPE 1035 DOUBLE BEAM OSCILLOSCOPES. A few only of these modern 
scopes, overhauled and in perfect order ONLY £45. Further details on request. 


HARRIS ELECTRONICS (LONDON) LTD. 


138 GRAY’S INN ROAD, LONDON, W.C.|! 


am 
“ap 
i 

¢ 


“May, 1964 


Proj. 


lead. 


50/60 cycles. Output 0-260 v. 


in 2 bands This is the United States Navy Model 


Telephone TERminus 7937 


Open until | p.m. Saturdays. 


: H.M.V. 45 r.p.m. AUTO RECORD PLAYER 


Individual Detai!s— | 


controls:  Waveband Selector, Volume 
Control with on/off switch. Tuning Control 
with easy to read Dial Scale. In attractive 
plastic cabinet, size 10x63 x 3hin., with 
metal trim and carrying handle. 

MAY BE BUILT FOR 

All parts sold separately. £1 0.1 9.6 | 
H.P. Terms: 22/- dep. & 11 months at 21/-. 


THE ‘SPRITE’ 


A six-transistor superhet Miniature 
Pocket Radio of Commercial Quality. 
fully tunable over Long and Medium 
¥ wavebands. Uses printed circuit 
2ud high sensitivity internal ferrite 
f rod aerial. I.F. frequency 470 Ke/s. 
‘Transistors: 3 Philco 2067s, 2 Mullard 
OC81M, OC81DM and OA90 diode, 
se 3in. speaker. Works on single PP3 
battery. Supplied with the complete RF and IF 
stages, driver and output stages, ready built and 
mounted on the printed cireuit—for final assembly you 
have only to fit the wave-change switch, tuning 
condenser and drive, volume control, earphone socket 
and aerial rod. In very attractive plastic case, size 
4x22 Hin. MAY BE 79/6 All parts 
BUILT FOR sold separately. 
Real Calf Leather Case, wrist strap and Personal 
Earphone with case, and battery, 12/6 extra. 
P. & P. 3/6 extra. (Data and instructions 2/6, free if 


al] parts bought.) 


otHE FULMITER 


A.C. Eliminator and 9 v. Battery Charger. 


(Approx. same size as PP3 battery.) 
WIRECOMP’S 18/ P.& P. 
PRICE 1/6. 


THE SKYROVER 


GENERAL SPECIFICATION FOR BOTH MODELS 


7-transistor and 2-diode superhet—6 waveband portable receiver, covering the 
full Medium Waveband (180-576 M.) and Short Waveband (32-94 M.) and in 
addition 4 separate switched Band Spread Ranges on 13M., 16M., 19M. and 
95M. Bands—with manual Band Spread Tuning for accurate Station selection. 
L.F. frequency 470 Ke/s. 
Telescopic and internal Ferrite Rod Aerial. 
Diodes. The coil pack and tuning heart is completely factory assembled, 
wired and tested. 
hours from our detailed and easy to follow instructions. Operates on four 1.5 v. 
torch batteries (U2 or equivalent). 

THE SKYROVER DE LUXE. 
ate Tone Control in addition to Volume and Tuning Controls and Waveband 
Selector. In sturdy wood cabinet, size 11} x 64x 3in., covered in washable 
material with plastic trim and carrying handle. 
MAY BE BUILT FOR 
All parts sold separately. 


AND SKYROVER 
De Luxe 


Output 500 M.W. 5in. Ceramic Magnet P.M, Speaker. 
All Mullard Transistors and 


The remaining assembly can be completed in under three 


Tone Control Circuit is incorporated with separ- 


Also Car Aerial socket. 


£12.19.6 


H.P. Terms: 26/- deposit and 11 months at 24/6. 


Circuit diagram and data for each set 2/6 extra, free if all parts bought. Four 
U2 batteries included free. 


Add 5/- P. & P. on each parcel. 


THE ‘REALISTIC 7’ 


A fully transistorised Portable Receiver 
made to the highest professional 
standards. Comprises 7 Mullard Trans., 
0C44, OC45’s, OC71, OC81D, and 2 
OC81’s plus OA70 Crystal Diode. 
Delivers 350 milliwatt output to 4in. 
high flux speaker—I.F. frequency 
470 Ke/s.—fully tunable over medium 
and long wavebands. All components 
mounted on single printed circuit board, size 5} x 5}in, Attractive 
two-tone plastic cabinet with carrying handle—size 7x10 x 3tin., 
with easy to read dial and socket for car aerial, choice of Blue/Grey 
or ot a Complete with full instructions, 
AY B All parts sold separately. 
BUILT FOR £5.1 9.6 Battery 3/9 extra. 
P, & P. 4/6 extra, (Circuit diagram 2/6, free if all parts bought.) 


AND ‘REALISTIC 7’ DE LUXE 


Available with the same specification as the standard model PLUS 
a restyled superior cabinet, AND ALSO a full vision circular tuning 


aia. Only £1.0.0 extra *,%,2:,"itsaat 


Takes only 45 r.p.m. 
Zin. discs. Plays up to 8 
automatically, Fitted with 
lightweight pick-up and 
crystal cartridge. Mounted 
on sturdy  plinth—size 
10 x10 x 5in. For 200/ 


fe 
PRICE 59/ 6 
P. & P. 3/6. 


250MW TRANSISTOR AMPLIFIER 
Suitable for use with the above changer. 
WIRECOMP’S PRICE 35 /- 
Battery 2/6 extra. P. & P. 2/6. | 
Suitable 6x4in. speaker, 12/6 Post Free. 


The transistor amplifier can be incorporated in the 
plinth of the changer with the speaker—thus making 


a self contained Record Player. £5 9 6 POST 
Can be purchased together for nietix FREE 


TAPE LAFAYETTE BRAND. FULLY G°TD. 


LOWEST PRICES EVER. 
Double play, 1,200ft. Mylar base...... 15/- 
Long Play, 900ft. Acetate base........ 
Standard play, 600ft. P.V.C. base.....- 
Long play, 1,200ft. Mylar base..... 
5iin. Double play, 1,800{t. Mylar base...... 
. Long play, 1,200ft. Acetate base. ... 
in, Standard play, 850ft. P.V.C. base... ... 
Standard play, 1,200it. Mylar base.... 


Long play, 1,800ft. Mylar base... -. 19/6 
Double play, 2,400ft. Mylar base...... 25/- 
Long play, 1,800ft. Acetate base...... 15/- . 
Message tape, 150ft...... m wie Wyeaars mates 3/6. 
Message tape, 225ft........++-+-+ aes GEL 
3in. Message tape, 300ft,......++s.eeee ee 7/6 


Pp. & P. 1/- extra per reel; 4 reels and over Post Free. 
TRIPLE PLAY TAPE ALL SIZES SOON AVAILABLE 


8 WATT MONO AMPLIFIER 


Made by well-known manufacturer. Spec.: 2-ELS4, 
1-EZ80 and 1-ECC83 Push-pull output. Separate _ 
Bass and Treble controls on panel with extended lead. 


winkcomp’s price £0:5.0 * Se° 


3/6. 
ALSO AVAILABLE AS STEREO AMPLIFIER. 


4 watts per channel—two speaker outputs. : 


ONLY £6.19.6 » « p 5/- exis. 


WIRECOMP ELECTRONICS | 


378 HARROW ROAD, LONDON, W.9. TEL.: 


CUNNINGHAM 9530 


Hours of Business: 92.m.to6 p.m. Open all day Saturday. Opposite Paddington General Hospital. Buses 18B & 36 pass the door. 


8WW—163 FOR FURTHER DETAILS. 


May, 1964 


ck i 


@ SCOOP! A limited number only. 


WIRELESS WorLD 


DO IT YOURSELF 
Build a Record Player and Save Pounds 


The Cheapest 


Famous Autochanger or Single Player Units supplied with brand 
new, two-tone, de-luxe portable cabinets, 17 x 15 x 8}in. Strong 
carrying handle, gilt finish clips and hinges as used by famous make 
for 22 gn. . Ready cut out motor board, 14 13in.. Front 
baffle 7 x 4in. High flux loudspeaker and 3 watt amplifier. Amplifier 
ready built on metal chassis with output transformer, volume and 
tone controls. All items fit together perfectly. Special instructions 
enable assembly in 30 minutes. Only 5 wires to join. 12 months, 
written guarantee. Available separately or package deals as below. 


L.K. PRICES FOR COMPLETE KITS: 
Autochanger Kits as above 


Becki ROR ASIA NS ei eda sie oe secceeeecees £1017 6 P.P.5/6 
Garrard Autoslim............ coescecceces £11 7 6 P.P. 5/6 
Single Player Kits as above 

CoAPrares LE LOM ahs cade bcs biacde's cle --. £10 12 6 P.P. 5/6 
ERIE AGLOREOD: heii Sac ove aces blceews £10 17 6 P.P. 5/6 
Individual Prices for those who wish to purchase separately. 
Record Player Cabinet with Cut-out Board.. £215 0 PP. 3/6 
Amplifier with 7 x 4in. speaker ....... ecnen | &o 10 O P.P2i6 
Auto-changers 

BS Resa st eae sale tae Oe lcieis 0:6 Gaels « £5 7 6.P.P. 5/6 
Courramh ABGEOSI. oceceecvladacercecceses £6 0 0 P.P. 4/6 
Single Players 

E.M-L Autostop . is ccce ce cceecreconsss £5 7 6 PP. 4/6 
CARE AEC os tee LORS eae hn oss rae wc comelece £5 5 O P.P. 4/6 
E.M.1L. Separate Pick-up) ...:.....00. cence od UO 0, .P.badl6 
Transcription Units—Stereo—Mono 

MART ATER ELE ate ea eleln otomarneSipia's bwin orack £1410 0 PP. 5/- 
Philips A.G-10/16 .. 6... ees Ba ateree es £12 0 O P.P.5/- 
Gatrar@AcF6 Ssoeeeies Bata btoeiceis: » we. £919 6 P.P.5/- 


e SCOOP! TAPES. We are reducing our huge stocks of 


Paper, Acetate and Mylar. All sizes. 
able. Let us quote you at our expense. 
of 1 doz. and over. 


Spare Spools also avail- 
Special prices for lots 


Tape Decks by B.S.R. 
Latest Model. A.C. 200/240 v. Brand new and boxed. Our 
_ price £6/10/- only. P.P. 4/6. 


Please send for complete list of Tape Decks. 


@ SCOOP! Microphones. Complete lead, Co/Ax plug, dynamic. 
Brand new. Our price 5/- only. P.P. 1/6. 


TRANSISTOR SECTION 

@ SCOOP! AA first-class 2 waveband 6 Transistor Superhet 
Chassis by world-famous manufacturer. Fully built, aligned, 
tested, guaranteed. Full coverage long and medium waves. 
Our price £4/4/- only. Suitable Speaker 10/6. A few cabinets 
can be supplied at 22/6 each. 


Our price for the Package Deal, £5/5/- only. 
@ SCOOP! As above, 7 Transistor. 


OUR price £4/15/- only. Suitable Speaker 10/6. A very 
attractive Cabinet, 22/6. 
OUR price for the Package Deal, £5/14/- only. 

@ SCOOP! As above, 8 Transistor. : 
OUR price £5/4/- only. Suitable Speaker, 10/6. Cabinet 


(very attractive two-tone), 22/6. 
OUR price for the Package Deal, £6/3/- only. 


@ SCOOP! 


The L.K. Way 


““Noton ”? Power Pack Kit for Transistor Radios. 
Boosts and generally extends life of old batteries, In two-tone 
plastic case. Assembled in one hour. Miniature size 4in. x 
2in. x Ijin. Normal output 9 v. 100 mA. Full wave germanium 
diodes, cartridge fuse. Runs radio direct from mains. Com- 


- plete kit of parts with full instructions. All parts guaranteed. 


by very famous manufacturer. 


. SCOOP! 


OUR price 30/- only. Ready assembled 40/-. 
P.P. on all the above 2/-. . 


SCOOP! Set of 6 Transistors and Diode. Brand new in 
presentation case with circuit, 
OUR price 15/=-. P.P. 1/-. 


SCOOP! A Stereo Amplifier by world-famous Amplifier 
Designers. Five watts per channel. Facia panel in black and 
silver. Assembled, tested, guaranteed. Even leads supplied 
and plugs, Makers package unopened. 

OUR price £7/10/-. List price £15/15/-. 
Please send for our Amplier and Hi-Fi Lists. 
Prices the most competitive in the Trade. 


SCOOP! 


They are free. 


Size 134in. x 9in. high 
Product of Famous National Manufacturer, 


SCOOP! The best obtainable 
Brand new. Boxed and guar- 
anteed. Reduced from 12 gns. OUR price £7/10/-. P.P. 3/6. 
Complete with Microphone, Tape, Batteries and Operational 
Bootlet. Operation, pause, speed, wind /rewind, record/playback. 
Can be used in any position—indoor or outdoor. 


SCOOP! 10in. Speakers by W.B. of Mansfield. A beautiful 
Hi-Fi Speaker, magnet flux density 12,000 lines gauss. Brand 
new in maker’s carton. Fully guaranteed. OUR price 42/= 
only. P.P. 1/10. 

Please send for our Speaker Lists. 
petitive in the Trade. 


SCOOP! B.S.R. UA/14 Auto Changers. Brand new and 
boxed. Wired for stereo. 

Note OUR price, £5/7/6. P.P. 5/-. 
SCOOP! Garrard Auto Slims. 
Wired for stereo. 

Note OUR price, £6 only. P.P. 5/-. 


SCOOP! Diodes—over 1,000,000 in stock. 
O.A.81 Vision Detector. 

Note OUR price, £1 per 500. P.P. 2/-. 
All guaranteed. 


SCOOP! Now available our Short-wave Receiver Mk. If, 

in kit form. A wonderful little set. Dry battery operated. 

Radio Australia received in Surbiton, Surrey, at reasonable 

strength. Coverage 3.5 Mc/s to 12 Mc/s—11 Mc/s. to 30 Mc/s 

nore re price, 42/- only. All components fully guaranteed. 
Pas. 


Transistor Tape Recorder. 


Our prices the most com- 


Brand new and boxed, 


Ideal substitute 
(In lots of 500 only.) 


Record Player Amplifier. Product of National 
Manufacturer. 2 valve A.C, Mains. Output 3 watts. Complete 
with speaker, Output Transformer, Valves, Knobs, etc. Fully 


119 


wired, tested and guaranteed. Mounted on baffle board ready: 


for cabinet. 
Note OUR price, 50/- only. P.P. 2/-. 


LK. ELECTRONICS (VICTORIA) LTD 


MAIL ORDER ONLY — TO THIS_ADDRESS PLEASE 


27 OLD BOND STREET, LONDON, W.I 


The cheapest, the best, the quickest service. 


If not advertised it is still in stock 
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unit and Mullard latest 3 w. 


with 8 x 5in. 10,000 line speaker. 
production. 


Size 17}in. x 16in. x 8in. 
COMPLETE KIT. 


unit for stereo, £5/17/6. Carr. 5/-. 


4-track: £1'7/10/- (plus 10/- carr.). 


ET 

BARGAINS ,,%32 
PLAYER UNITS 

SINGLE PLAYERS: Carr. 4/6. 

Model SRP10 5 gns. 

Model 4HF £16/10/-. Carr. 7/6. 

AUTOCHANGERS: 4 speed. Carr. 5/-. 

Latest Model AT.6 with transcription 

arm, plug-in head, mono. 10 gns. 

Stereo 1] gns. ‘ Autoslim’’ Model 

£6/17/6. 


a 
BONDACOUST Speaker Cabinet Acoustic 
Wadding (lin. thick approx.), 12in. wide, 
any length cut, 1/6ft., 4/- yard. 


TYGAN FRET (Contem. pat.), 12 x 12in- 
Q/-; 12x18in. 8/-; 12*24in. 4/-, etc. 


RECORDING TAPE 


Famous American Columbia (CBS) 
Premier quality tape at NEW RE- 
DUCED PRICES. A genuine recom- 
mended Quality Tape—TRY IT Brand 
new, boxed and fully guaranteed. 
Fitted with leader and stop foils. 


Standard Double Play 
din. 600ft. 18/- 1,200%t. 31/6 
dyin. 900ft. 10/- 1,800ft.. 37/6 
Zin. 1,200ft. Q1/- 2,400ft... 47/6 

Long Play Post & Pack. per 
Sin. 900ft. 17/6 reel, 1/- plus 6d. 


d5tin. 1,200it. 
Zin. 1,800ft. 28/6 reels. 

SPECIAL OFFER. Sin. Message tape 
150ft. 3/9; 3in. L.P. 225ft. 4/9; 3in. 
D.P. 300ft. 6/6; P. & P. per reel 6d. 
TAPE REELS. Mnfrs. surplus 7in. 
2/3; Sin. Q/-; 5in. QB/-; 4in. 2/-; 3in. 
1/3; Plastic spool containers, 3in. 1/3; 
bin. 1/9; S2in. Q/-; Tin. 2/8. 


ea. for additional 


ENAMELLED COPPER WIRE—4Ib. reels 
14g-20g. 2/6; 22g-28g. 3/-; 30g¢-34g. 3/9; 
30g-38g. 4/3; 39g-40g. 4/6, ete. 

VALVE HOLDERS—Int. Oct. 6d. Nylon 
or Ceramic, B7G, B9A unskirted, 9d. B7G 
B9A skirted 1/- each; B7G with Can 1/6; 
B9A with Can, 1/9, ete. 


STYLUS REPLACEMENTS. Diamond 
Styli for L.P. or Stereo, for all pop. types, 
BSR, Collaro, Garrard, etc., 11/3 ea. 
Ctd. 12 mths. SAPPHIRE ditto, 5/8 ea. 
Comp. range in stock. 


line-up ECC85, 
ECH81, EF89, EABC80, 
EL84, EM8!, EZ80. 


Three Waveband and Switched 
Gram positions. Med. 200- 
550 m. Long 1,000-2,000 m. 
VHE/FM 88-95 Mc/s. Phillips 
Continental Tuning insert 
with permeability tuning on 
FM and combined AM/FM 


If transformers. 460 ke/s. 
and 10.7 Mc/s. Dust core 
tuning all coils, Latest 


circuitry including AVC and 
Neg. Feedback. Three watt output 
Sensitivity and reproduction ofa very 


Thin. 


operation. Magic-eye tuning. 


3 ohm P.M. Spaker only required. 


Only a few 
items are 
listed from 
‘our com- 
prehensive 
stock. 
Write now 
for full 
bargain 
lists, 3d. 


DE-LUXE RECORD PLAYER 


Incorporating a 4 Sp. Garrard Auto -Slim KIT 
amplifier 
(ECL86 ‘avd EZ80), vol., bass and treble controls, 
Superb quality re- 
Contemporary styled two-tone cabinet. 
charcoal grey and off-white with matching blue relief, 


13.19.6 


(Carr. & ins. 10/-) 
Cat. & Const. details 2/6 (free with kit). 


FRONT SECTION, which houses amp & spkr 
is detachable from cabinet. Price, as separate 


— 


COLLARO STUDIO TAPE RECORDER KIT. 
Regret all complete kits of this popular 
unit now sold out. Only a few cabinets and Collaro 
Tape Decks remain—NO AMPLIFIERS LEFT. 
Cabinet size: 18x 16}x6in. with cut-out mounting board. 
SPECIAL CLEARANCE OFFER—Twin track: 


7 VALVE AM/FM RADIOGRAM CHASSIS 


high standard. Chassis size 13} x 64in. 
Edge illuminated glass dial 114 
Vertical pointer, Horizontal station names. 
Cet, diag. now available. 


Aligned and tested ready for use £13 - 10 = 0 Carr. & Ins. 5/- 


Complete with 4 Knobs—walnut or ivory to choice. 


0 0 Recommended Quality Speakers 10in. Rola \. 
12in, R.A. 8O0/-. 12in. R.A. with cone Tweeter, 42/6. Carr. 2/6. ees 


Terms: C.W.O. or C.O.D. 
1/3, 31b. 2/3, 5Ib. 2/9, 10lb. 3/9, etc. 


WIRELESS WORLD 


BENTLEY ACOUSTIC | 


£13/10, 


EXPANDED ANODIZED METAL. At- 
tractive gilt finish jin. x jin. diamond 
mesh 4/6 sq. ft. Multiples of 6in. cut. 
Max, size 4ft.x 3it. 47/6 plus carr. 


JASON F.M. TUNER UNITS 
Designer-approved kits available. 
FMT1. 5 gns. 4 valves 20/-. 
FMT2. 


£7. 5 valves 35/-. 
3 valves 22/6 


Condensers—Silver Mica, All values 
2pF to 1,000pF, 6d. each. Ditto. 
Ceramics 9d. Tub. 450 v. T.0.C, etc., 
0.001 mfd. to 0.01 and 0.1/350 v. 9d. 
0.02-0.1/500 v. 1/-. 0.25 Hunt, 1/6. 
0.5 T.C.C. 1/9, etc., etc. 

Micas—10% o5pF-500pF 8d. 
5,000pF j/-. 1% 2pF-100pF 9d. 
100pF-500pF 11d. 575pF, 5,000pF 1/6. 
Resistors—Full Range 10 ohms-10 meg. 
ohms 20% 34 and +W 3d. $W 5d. 
(Midget type modern rating), 1W 64., 
2W 9d. Hi-Stab. 5% 2W, 3W 6d. (100 
ohms-1 meg.). Other values 9d. 1% 
+W, 1/6, etc., etc. 


Electrolytics All Types New Stock 
TUBULAR CAN TYPES 
25/25v.50/12v. 1/9|8+-8/450v. 
50/50v.100/25v. 2/-| 32 +-32/275v. 
8/450v. 4/350v. 2/3 | 50 +-50/350v. 
16/60/450v.  5/6|60-+250/275v. 17/6 
32/32/450v. 6/6 | 100 +-300/275v12/6 
Transistor Midge types—all values 1 mfd 
to 50 mfd. 1/9 ea., 100 mfd. 2/-. 12 v. 


VOLUME CONTROLS—5K—2 Meg. 
ohms. 3in. SPINDLES, MORGANITE 
MIDGET TYPE. lhin. dia. Guar. 
1 year. LOG or LIN, ratios, less Sw. 
3/- D.P. Sw. 4/6. Twin Stereo less 
Sw. 6/6. Some values with DP Sw. 8/6. 
Specials to order. 


KNOBS—Modern Continental types: 
Brown or Ivory with Gold Ring. lin. dia. 
9d. each, 1%in. ]/- each. Brown or Ivory 
with Gold Centre lin. dia., 10d, each; 
lfin. 1/38 each. 

LARGE SELECTION AVAILABLE. 


Height 
x 38thin. % 
Gold on brown background, A.©. 200/250 v 


Indoor FM aerial 3/6 extra. 


post and packing £lb. 9d., IIb. 


RADIO COMPONENT 
SPECIALIST 


Established 
1946 


70 BRIGSTOCK RD., THORNTON HEATH, SURREY 
Tel.: THO. 2188. Hours 9 a.m.—6 p.m. 


| p.m. Wednesday. 
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CORPORATION LID. 


38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS — Telephone PRIMROSE 9090 
ALL GOODS LISTED BELOW IN STOCK . 


OA2 4/6; 9BW6 9/6|DF97 10/-|EL360-27/—| PY801 7/-| MIDGET 
OB2 6/-\10C1 9/3|DH76 3/6 |EL820 16/4| R16 ~_29/-| SILICON 
OZ4GT 4/3|10C2 19/8) DK40 15/6) EL822 18/6) R18 9/6| RECTI- 
1A5 5/-|10D2 10/6) DK92 6/9 | BLL80 20/5 | R19 6/6 FIERS 
1A7GT 7/9|10F1 10/-|DK96 6/8|EM4 17/9|SP41 2/-| Mullard 
105 6/3| 10F18 10/-|DLG8 15/-|EM34 11/6|SP61 2/-| BY100 
1D6 9/6|10P13 8/3|DL96 5/9|EM71 18/6|8U25 27/2) Output 
1H5GT 7/9|10P14 11/6| DLS10 10/6|HM80 6/8 | T41 9/—| 250 y. at 
114 2/3|12A46 2/8|DM70 5/—|EM81 7/-|TDD4 8/- amp. 
1LD5 «= 4/-| 12AC6. 8/6) DY86 7/6|EM84 6/9| TH233 6/9| No larger 
JLN5 4/6; 12AD6 9/6) DY87 8/-|BM85 8/9|'TP22 5/- than a shirt 
INSGT 8/6|12AH6 8/-| B80F 24/-|EM87 7/6|'TP25 5/-| button. 
1R5 4)-|12A4H8 9/-| H83F 24/-|BN31 10/-| TP262017/6| 7/6 each 
194 5/-|12AT6 4/6) B88CC 10/-|EY51 65/9| TY86F 11/8| TRAN- 
185 3/6) 12AU6 5/9| E1S8OF 19/6|EYS1 7/3| U12/14 7/6| SISTORS 
7 |BA50 1/6|EY83 9/8|U16 15/-|. AND 
|EA76 6/9 |EY84 9/6| U18/20 6/6) DIODES 
EABCS0 5/6 |EY86 6/9|U19 48/6; AA129 4/6 
EBAC91 3/3|HY88 8/9] U22 5/9 |. AC107 14/6 
BAFS2 7/6|)HZ40 5/8| U24 12/6] AC127 9/6 
EB34 1/-|EZ41~ 6/-| U25 8/6 | AD140 25/- 
EB41 4/9|EZ80 4/-| U26 7/6 | AF102 27/6 
| EB9L 2/8|BZ81 4/-| U3l 6/9 | AF114 11/- 
EBC3 20/6 | FC4 8/9| U33 18/6) AF115 10/6 
| BBC33 8/6GZ33 17/6; U35 16/6 | AF116 10/— 
BRBC41 6/6|GZ34 10/-| U37 ~ 20/-| AF117 5/6 
EBC8L 5/9 |GZ37  14/6|U45. 15/6 | AF118 20/- 
EBFS0 5/6 | HABC80 9/3 | U76 4/6| AF124 10/- 
EBF83 7/3 | HL41DD8/6| U101 19/6 | AF125 10/6 
EBFS89 6/3 | HL42DD8/6| U107 17/6| AF126 10- 
EBL21 8/—|HN309 25/—| Ul91l © 9/6| AF127 9/6 
bC70 64/9 |HVR2 8/8| U281 8/9] BYZ13 11/6 
EC8L 27/6 |HVR2A 8/9 | U282 12/8 | MAT100 7/9 
BC92. «6/6 |KT33C 4/—| U301 11/8 | MAT101 8/6 
BCC324/—- | KT36 29/1 | U329. - 9/— | MAT120 7/9 
ECO34 21/7 |/KT41 7/6| U339 9/6] MAT121 8/6 
ECC35 5/-|KT44 - 5/-| U403 = 9/9 | OAS 6/- 
ECC40 «7/-|KT61 6/9| U404 6/—|OA10 8/- 
ECC81 3/6) KT63 3/9| U801 16/8} OA70 = 8/- 
BHCC82 4/6|KT66 12/8| 04020 6/6| OA73  8/- 
BCCS83 4/6) KT88 28/-| UABC80 5/-| OA79 8 /- 
6AV6  6/6| 25L6GT 6/-| ECCS4 5/9 |KTW61 4/9) UAF42 7/—|OA81l  3/- 
6B8SG 2/6) 2524G 6/6| ECC85 6/3|KTW62 5/6) UB41 10/6|OA85 3/- 
6BA6 ~ 4/6) 2525 7/8! ECC8S 8/9| KT W63 5/6| UBC41 6/8} OA86 4/- 
6BG6G 13/6) 278U 28/8) HCC18911/6|MU14 4/6} UBC81 6/8| OA90 3/- 
6BE6 4/9|28D7 —6/9| ECC80416/4|N37 ~ 23/8| UBF80 5/9} OA91 = 3/— 
6BH6 5/3|30C1 = 5/6| HCC80722/6|N78  26/—| UBF89 6/9} OA95 3/6 
6BJ6 5/6|30C15 9/-| ECF80 6/—|N108 26/2| UBL21 9/9|0A210 9/6 
6BQ7A 7/6|30C1S 10/6] ECF82 6/8|N339 15/-| UC92- 6/3 | OA211 13/6 
6BR7 8/6|30F5 5/9| ECFS6 11/6 | PABC80 6/9 | UCC84 8/9 | OC16W 35/- 
6BRS 8/-|30FL1 9/3| ECF80424/- | PC86 10/8} UCC8d 6/8} OC19 25/- 
6BS87 25/-| 30FL12 11/-| ECH21 9/9|/PC88 14/?| UCF80 8/9) OC22 23/- 
6BW6 6/9/30L1 5/6) BCH35 6/3|/PC95 11/8| UCH21 8/8) OC23  57/- 
6BW7 5/-|30L15 9/8) ECH42 7/6|/PC97 7/9 | UCH42 7/—| OC25” 12/- 
6C5 4/-|30P4 12/8| BCHS1 5/9 |PCC84 5/6 | UCH81~ 6/6 | 0C26 25/- 
6CD6G 18/-|30P12 7/6| ECH83 6/6 PCC85 6/9| UCL82:° 7/9 | OC28 — 24/6 
6CH6 5/—-| 30P19 12/8) ECH84 9/6|PCC88 10/6| UCL83 8/6 | OC29 25/6 
6CW4 24/-|30PL1 8/6) ECLSO 6/-|PCC89 7/9| UF41 6/9) 0025 18/- 
6D3 9/6| 30PL13 9/6| ECL82 7/— | PCC18910/6| UF42 7/6 | OC36 21/6 
6E5 9/6| 30PL14 12/6| ECL83 9/6 |PCF80 5/6| UF80 6/8|OC41 — 8/- 
6F1 9/6| 3545 20/9| ECLS6 8/9|PCF82 6/3|UF85 6/9) 0042 5/- 
6F6G 3/9| 35L6GT 6/9} EF9 20/6|PCF84 8/6| UF86 9/-|0C43 12/6 
6F7 5/-|35W4 4/9|BF22 6/6|POF86 7/9|UF89 6/-|OC44 8/8 
6F13 4/9/3523 16/4) EF36 3/3|PCL82 6/6| UL41 6/9 | OC44PM 
6F23  6/3| 3524GT 4/6| BF37A 6/6|PCLS3. 7/9] UL44 23/3) 11/- 
6F24 9/6| 35Z5GT 5/9| BF39 3/9 |PCL84 7/-| UL46 8/6) O0C45 — 8/- 
6F33. 3/6/5005 6/6) EF40 8/9 |PCL85 7/6|UL84  6/—| OC45PM 
6J5G = 8/-| 50LOGT 6/3| BF41 6/9:|PCL86 .8/9| UM4 - 15/2 10/- 
656 3/-| 72 6/6| HF42 4/9 |PCL88 12/6 | UM34 16/10| 0065 22/6 
6J7G = 4/6| 78 4/9| BF50 2/6|PEN45_ 7/- 0 /8| OC66 25/— 
6K7G 1/8/80 5/3} BF54  3/-|PEN45DD | URIC 6/6|O0C70 6/6 
6K8G 8/3/83 22/6| EF73 jas 1g/-|Uu6 9/-|OC7L 3/6 
6K25 24/-| 8542 6/6) HF80 3/9 |PHN38310/8| UU7 7/6} OC72 8 /- 
6L1  10/-|90AG_ 67/6) EF83 9/9 |PEN453DD | UU8 —11/6| OC73 16/- 
6LIGT 4/6|)90AV 67/6) EF85 4/9 10/- | UYIN 10/8} O0C74 = 8/- 
6L18 10/-|90CG 42/-|BF86 6/-|PENDD UY21 8/-|OC75 = 8/- 
6LD3  6/6/90CV 42/-| EF89 4/-| 4020 17/6|UY41 4/6|OC76 8/6 
PL33 _ 9/-| UY85 0C77 12/- 
| 185BT 34/11 | 
6R7G 5/9) 866A 12/6) EF98 10/-|PLS81 6/9) VP4B 20/5) OC81D 4/- 
6SL7GT 5/3| 5763 7/6| EF183 7/9|PL82 5/8] VP13C 7/-| OC81M 8/- 
6SN7GT 4/—| AZ1 5/9| EF184 7/9|PL83 5/3| VP23 2/6] OC82 10/- 
6U4GT 8/6) AZ31 6/6) EK32 5/9|PL84 5/6| VP133 9/9] 0C83 6 /- 
6U5G 5/-| AZ41 6/6| EL32 3/6|PL500 15/9) VR105 5/6|0C84 8/- 
6V6G_ = 3/9| B3E 4/9| EL33. 6/9 |PM84 9/3 | VR150 4/9 | OC139 -12/- 
6V6GT 5/6} BL63 10/6) EL34 8/6|PX4 9/-| W76 = 3/6 | OC140 19/- 
6x4 3/9| CCH35 12/6) EL36 9/9.|\PX25 8/6| W81M 5/9|O0C170 8/6 
6X5 4/6|CL33 11/6|EL41 7/3|PY31 6/-| X41 15/-| OC171 9/- 
6/30L2 §/8|CY1 16/4) BL42 7/6|)PY32 8/6| X61 6/3 | OC200 10/6 
7B6 12/6) CY31 5/9] EL81 8/3|PY33 8/9| X65 5/6 | OC203  29/- 
7B7 Z/-|D15  18/6| ELS3 6/9 }PY80 5 /— | X66 7/8 | 00203 14/- 
705 7/8|D43 17/9|EL84 4/9|PY81 5/-| X76M 9/~| OCP71 17/6 
706 6/9| DAF96 5/9| EL85 7/6|PY82 4/9| X78 20/6) ORP12 12/6 
7H7 5/9|DD41 19/8) EL86 7/8|PY83 5/9| X79 27/-|TS2 12/6 
7R7  :12/6| DF66  15/-| EL91 2/6 |PY88 7/9) Y63 5/-|'T83  15/- 
7X4 5/-| DF96 5/9! BL95 5/6 |PY800 6/6 | Z66 7/8 | XA103_15/- 


a 
METAL RECTIFIERS. DRMI1B 13/-; DRM2B and DRM3B 15/6; LW7 21/-; 
LW15 24/-; RMO 7/11; RM1 5/3; RM2 6/8; RM3 7/9; RM4 12/9; RMS 17/6; 
14A86 17/6; 14497 19/6; 144100 23/-; 144124 26/6; 14A163 35/6; 14B130 31/-; 
14B261 11/6; FC101 16/9; 16RC1.1.16.1 8/-; FC31 Q1/-; 16RD 2.2.8.1 11/-5 16 RE 
2.1.8.1 8/6; 18RA.1.1.8.1 4/-; 18RA.1.2.8.1 11/-; FC1I6 6/-; FC124 12/6. 
ELECTROLYTICS,Can types:—32 x 32/450 v. 5/9; 50 x 50/350 v. '7/-; 64 x 120/350 y. 
8/3; 60 x 250/275 v. 9/6; 100 x 400/275 v. 12/6; 100/275 v. 8/-; 200/275 v. 4/-; 100 x 
200/275 v. 9/6; Wire-ended types:—8/450 v. 1/9; 16/450 v. 2/9; 52/450 v. 3/9; 
8 x 8/450 v. 3/-; 16 x 16/450 v. 4/-; 32 x 32/350 v. 4/-; 8 x 16/450 v. 3/9; 32/350 v. 3/-. 
BRIDGE RECTIFIERS. 12 v./1 amp. 6/6; 12 v./2 amp. 9/9; 12 v./4 amp. 14/6; 
12 y./6 amp. 21/9; 6 v./2 amp. 6/6; 6 v./4 amp. 9/9; 6 v./8 amp. 14/6; 6 v./12 
amp. 21/9. Post 1/6 each. 

All goods are new, first quality brands only, and subiect to maker's full guarantee. 
We do not handle manufacturers’ seconds nor rejects, which are often described as 
“new and tested ’’ but have a limited and unreliable life. 

Terms of business:—Cash with order or C.0.D. only. Post/packing 6d. per item. 
Orders over £3 post/packing free. C.O,D. 3/6 extra. All orders cleared on day of 
receipt, and C.0.D. orders ‘by telephone accepted for immediate despatch until 
3.30 p.m. Any parcel insured against damage in transit for only 6d, extra. Callers 


components, with conditions of sale, price 6d. 
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Wilkinsons 


=e RELAYS 


= me = P.O. TYPE 3000 AND 600 

i : Built to your own specification 
Keen Prices 

Quick Delivery 

Contacts up to 8 changeover 


MINIATURE SEALED RELAYS 
OVER 120 TYPES IN STOCK. SEND FOR LIST 


SIEMENS 1 6.0. $.T.C. 
2.20.+-2.20 H96A 19/6 45Q ImHD 4186EB 19/6 
50Q +500 H96B. 22/6 170Q ImHD 4186EC 19/6 
1450 +1450 H96C 22/6 | 2,500Q 2CO 4184GE 19/6 
1,700Q2+-1,700Q H96E 25/— | 2.5002 ImHD 4190EE 19/6 
G.E.C. 
2,5002 4CO M1008 22/6 | ERICSSON 
2,500Q 1CO M1022 19/6 7,000Q 1CQ  -N22242A10 25/— 
5,000Q2 2CO M1052 21/6 260Q 1CO N22372AC1 19/6 
6702 2m2bHD M1095 21/6 5,000Q 1CO  N22372AE1 19/6 
2Q: 2CO M1409 21/6 7,5000 2CO N22365AZ1 21/6 
25002 2C2K M1417 22/6 1.10 4CO _N22364AA1. 22/6 
5,000Q 2CO M1452 21/6 1.1Q 2CO2K N22366AA1 22/6 
20 2mHD M1454 21/6 1,5002 2CO2K N22366AE1 22/6 
2,500Q 2mHD M1458 21/6 2.40, 2M N22371AA1 21/6 
2,5002 ImIbHD M1462 21/6 180Q 2M. N22371AC1 21/6 
40Q 2C02K M1482 22/6 2,000. 2M N22371AE1 21/6 
180Q 1CO M1486 19/6 2.40 Imib N22370AA1 21/6 
180Q. 2m2bHD M1487 21/6 52Q lmib N22370AB1 21/6 
180Q 2C2K M1490 22/6 180Q 1Im1b N22370AC1 21/6 
6702 2C2K M1493 22/6 1,500Q 2m2b N22369AE1 21/6 
670Q 4K ' M1567 22/6 7,500Q 2m2b N22369AZ1 21/6 
SMALL IMPULSE COUNTERS 


High Speed Type 
10 IMPULSES PER SEC. WITH 
4 DIGITS 


100v., 50v., 24v., 12v. or 6v. D.C. 

WITH SLIDE-ON METAL 
COVER 32 x 1 x lin. 

Also supplied with auxiliary con- 35 /- Post 

_ tacts normally open, 7/6 extra. 1/6, 


; Microammeters, Milliammeters, Vol{meters 
_ BEST MAKES % DELIVERY OFF THE SHELF % SEND FOR LISTS 
Die 22in. Moving Coil Flush Round 

: 0/1 amp.; 0/5 amp.; 0/10 amp.; 0/20 volts; 0/40 volts; 
all at 35/- each. 0/30 amps. 42/6. 

2in. Moving Coil Flush Round Ae 

0/1. Milliamp; 0/5 Milliamp; 0/10 Milliamp; 0/20 

volts; 0/30 volts; 0/40 volts; all at 27/6 each. 

2in. Moving Coil Flush Square 

0/1 Milliamp at 37/6. Postage on all meters 2/-. 

CATHODE RAY TUBE. 139A. 21in., 25/-. Post 2/-. 


TERMINAL BLOCKS. \2-way 5C/431 or 3-way 
5C/432, 6/- per doz., 50 for 22/6, 1,000 for £16/10/-. 
RACKS—POST OFFICE STANDARD. 6ft. high with 

Bees sides. drilled for 19in. panels, heavy angle 
ase. 

IMHOF MAINS BLOWERS. 


For cooling 19in, rack 


mounted equipment, with glassfibre filter and directional duct, £15. Blower 
only £12/10/-. 


WESTALITE BATTERY CHARGERS. Made by West- 
inghouse (type BC14—6/40). Input 200/250 v. A.C.. will 
charge 6-volt or 12-volt batteries at 0/40 amps. Coarse 
control switch with eight positions and fine control 
switch with four positions including “‘ off.’ Built-in 
0-50 ammeter. Fused A.C. and D.C. 24in. x 14in. x 13in.; 
£39/10/- each. Carriage 20/-. . 

15-AMP. BATTERY CHARGER. (Westinghouse Type 
BC.3) will charge three lead acid cells at 15 amps. Input 
200/250 volts, 50 cycles A.C. Charging current regulated 
by four-position switch and variable resistance for fine 
control. Fitted with 0/20 ammeter, rotary on/off switch 
and rewirable fuses. £8/10/-. Carriage 15/-. 


RESISTORS EX STOCK IN QUANTITY. WIRE WOUND, HIGH- 
STABILITY GARBON ETC., BEST MAKES AT LOWEST PRICES. 
ALSO POTENTIOMETERS AND CONDENSERS AVAILABLE. 


ONE HOLE FIXING SWITCHES 
12/- per dozen 75/- per 100 


-SINGLE-POLE Double Throw, 3 amp. 250 A.C. 
Can be used as ON/OFF or CHANGE-OVER SWITCH 


L. WILKINSON (CROYDON) LTD. 


LONGLEY HOUSE LONGLEY RD. CROYDON SURREY 


Phone: THO 0236 Grams: WILCO CROYDON 
_ 8WW—467 FOR FURTHER DETAILS. 460/171 
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_ HIGHEST QUALITY—COMPARE OUR PRICES 


Tubes 


I2in.  £1.15.0 £3.10.0 
Il4in. £2. 0.0 £4. 0.0 | “es0o° 
15/17in. £2.15.0 £4.15.0 CRM 173 
2lin.  £3.15.0 £5.15.0 | “ws 


100 RESISTORS i-2w. 6/6] TRANSISTORS eee 


uality 

oa Huge reductions. Red Spot standard 
100 CONDENSERS 10/-| 7° type now only 1/6; White Spot 
Miniature ‘Ceramic and Silver Mica. R.F. 2/-. Mullard Matched Output Kits 


‘GUARANTEED | NEWTYPES 
Carr, & Ins, 12/6, 6 Months 12 Months cy 


MOST MULLARD, 
EMITRON, EMI- 
SCOPE, BRIMAR, 
MAZDA, COSSOR, 
FERRANTI TYPES 


(OC81D and 2-OC81’s), 12/6. Receiver 
SPECIAL TEMPORARY OFFER Kits, OC44, OC45(2), OCBID, /- 
Due to hnge Bulk Special Purchase, }{ OC81(2), six transistors. 


we are offering MW 31/74 Tubes at, 
the unrepeatable price of 29/-. MW 
36/24 ditio, 39/-. P.P. 12/6. The above 


are guaranteed for 6 months. 

AFI? F/- | OC71 5/- | OC171 * 8/6 
250v. SILICON RECTS. APIO7 9/6 | Oc72 5/6 | XB104 5/6 
500 m/a standard TV _ replacement.# CO-AX standard and low loss, 25 yds. 
Top quality 8/6 (3 for 24/-). 12/6; 50 yds., 22/6; 100 yda., 42/6. 
COSSOR D.B. SCOPE TUBES, Type} ©°-ax Plugs 1/3. Wall outlet boxes 3/6. 
O9D {Split Beam. Ideal for build- 55/- CONDENSERS, 25 Mixed, Electrolytic, 
ing your quality oscilloscope. Many popular sizes, List Value £5. 
—————— es | Our Price 10/-. 
LEAK AMPLIFIER SNIPS 


CONDENSERS, Electrolytic, 25 popular 
Dut to a fortunate purchase we are able 


sizes. List Value £5. Our Price 10/-. 
to make the following unrepeatable}! P.M. SPEAKERS, 3Q Top Makes. 
offers. All amplifiers have line matching 6tin. 7! 6 5in. 8 6 
Output Transformers (Transformers to 8in. / 7 x 4in, /' 


match these Amplifiers to 159 Speakers 
at Loop = 38 bee Sof MAINS TRANSFORMERS 
Slightly used) ...... Excellent Quality. Guaranteed Upright 
TL/25 WATT (new).............. £15] } mounting 250-0-250V 60mA, 6.3V 54.9 /6 
Ditto semi-shrouded 9/§. Ditto up- / 


AF102 15/- | 0C26 12/6) 0C81 5/6 
AFI14 $8/- | 0C36 14/- | OC81D 5/6 
AF115 7/6 Hb 5/6. | OC82 


TL/50 WATT (slightly used) Zs 
Pamphonic 60 watt Amplifiers, 
complete with pre-amp .......... 
(Note—These Leak Amplifiers all have 
the added facility of volume and tone 
controls so that they can be used without 
a pre-amp, if very high gain is not 
required). 


right 80 mA 19/6. 


SS 
100 HI STABS 9/6 
1% to 5% 1009 to 5MQ. 

EKCO L.0.P.T. unused replacements for 
Perspex cased 1954/7 models com- 39/- 
plete with E.H.T. rect. unrepeatable' 


VALUE in VALVES BY RETURN OF Post 


—GUARANTEED 3 MONTHS 

Satisfaction or Money Back Guarantee on goods if returned unused within 14 days, 
ALL VALVES ARE NEW UNLESS OTHERWISE INFORMED, 

FREE TRANSIT INSURANCE. POSTAGE 1 valve 6d., 2-11 1/-; FREE OVER 12. 


OZ4 .. 4/6 | 6K8GT 8/3) 1487 .. 14/6) EBC41 6/3, EZA4l.. 5/9, R19 .. 9/6 
1A7GT 9/6 | 6KYo 8/6} 19AQ5 7/9| EBC81 5/9! EZ80 5/9 SP41 .. 2/3 
1€sGT 7/6 | 6L1 .. 9/6| 20D1.. 8/9| EBF80 7/6| EZ8i 6/—| SP61 .. 2/- 
1HSGT 8/9| 6L6 .. 7/6| 20F2.. 9/6| EBF89 1/9| Fea .. 8/-| T41 .. 6/9 
IN5GT 8/9 | 6L6G 6/6 | 20L1 ..16/-| EBL21 9/9 | GZ32.. 7/6| TDD4 -7/- 


5Y¥38GT 4/- | 6SK?7 5/—| 80P4 .. 9/6| ECC85 6/—| KT88..17/6| D191 .. 9/- 
5Z4 .. 9/-| 6SL7GT 5/6| 80P12 7/-| Eccss 9/6| KTW6 5/9 | U281.. 8/6 
5Z4G 7/-| 6BSN7GT 4/6| 30PL1 9/3/ ECF80 6/-| KTW63 5/—| U282... 15/- 
5Z4GT 9/6 | 6SQ7 .. 5/9| 8505 .. 8/6| ECF82 8/3| KTZ63 7/—| U301 . . 12/6 
6/30L2 9/-| 6U4GT 8/—| 85L6GT 8/-| ECH21 11/6| MU14 7/—| U829.. 8/6 
8A8G.. 7/9 | 6V6G.. 4/6) 35W4.. 6/-| ECH385 7/6| NB? .. 10/6 | U801 ..19/- 

Re 6/— | 85Z4GT 5/6| ECH42 8/6| N78 .. 


6AQ5.. 5/-| 6X5G.. 5/-| 80 .... 5/-| ECH83 6/3| PC86_.10/_| URaL” 6/6 
6AT6.. 5/~| 6X5GT 5é/-| 185BT 19/6| ECLS0 6/6 
; 7B6 .. 9/-| 185BTA 


y 
Q 
wo 
~_ 
x 
oa 
ddd 
w 
Q 
> 
ray 
KS 
a 


6BEG.. 5/6 ae vi 8/6 
6BG6G 15/-| 7H7 .. 5/—| 813 .. 49/-| EF39 —_4/6| PCC189 13/6| Uccs5 7/3 
6BHS.. 5/-| 787 .. 8/9 865A .. 12/6 EF40.. 11/-| Perso 6/9 


6C6 .. 5/6| 10P14 9/6| ATP4.. 2/6| EF91.. 3/—| PCL85 7/6 | UF42.. 4/9 
6cC9 ..11/-| 12AH7 7/-| AZ81 6/— | EF92.. 3/-| PCL86 10/6| UF80.. 6/3 
6CD6G 17/-| 12AH8 9/—-| B86 .. 4/6| EF183 ..9/9 | PENS 3/9 | UF85.. 2/6 
6D6 .. 3/-| 12AT6 6/6| CL33:. 9/-| EF184 9/6| PEN45 8/6 | UF89.. 5/9 
6F1_ .. 4/9| 12AT? 4/9/ CY81.. 7/6| EL32.. 3/9| PENA 4/6 | UL41.. 3/- 
6F6G 8/6 | 12AU6 9/-| DAF91 4/6| EL83.. 6/6| PL33 .. 8/6 | UL44.. 14/- 
6F13 .. 4/8 | 12AU7 4/9; DAF96 7/3| EL34 ..11/6| PL3é6 _. 9/6 | UL46.. 8/3 
6F14 .. 9/6| 12AV6 6/3 | DF91 3/— | EL385.. 6/—| PL88.. 17/6} UL84.. 2/- 
6F15 .. 9/6 | 12AX7 6/-| DF92 3/— | EL38 .. 12/6} PL81.. 7/9/| URIC.. 7/6 
6F23 .. 6/6| 12BA6 7/-| DF96 2/3] EL41.. 8/—| PLS2.. 6/6| UM80 9/6 
6J5G .. 3/-| 12BE6 6/6! DK91.. 5/6) EL42.. 7/9! PLg3 .. 6/6| UU6 .. 8/9 
6J5GT 4/3 | 12BH7 8/9| DK92.. 7/-| EL84.. 6/6| PLS4.. 7/6 | UU8 ..11/- 
636 .. 2/6 | 12E1 ..17/6| DK96.. 7/8| EM34.. 8/6| Py31 .. 8/—| UY21.. 9/6 


7; a eis 
6K7 .. 5/9 | 12K8GT 9/6 | EABC80 6/6| EM85.. 8/6| PYso.. 5/9| VT150.  5/- 
6K7G.. 1/—| 12Q7GT 5/-| EAF42 3/3| EY51.. 7/6 PY83.. 5/9| X66 .. 7/9 
6K7GT 4/6 | 12SA7? 6/3 | EB41 5/—| EY86.. 7/8 | PY8s8.. 9/-| xsim 8/- 
6K8 .. 8/6|12SK7 2/9| EB91 2/—| EY88.. 8/6| PY800 6/3| Y63 .. 6/- 
6K8G.. 5/— 128Q7 7/6 ; an 
Other Retail Shops:—72 East Street, Southampton (Tel. 25851) 

350-352 Fratton Road, Portsmouth (Tel. 22034) 


TECHNICAL TRADING CO. 


11/12 NORTH RD., BRIGHTON. Telephone: 67999 


Post 2 Ibs. 2/-, 4 Ibs. 2/6, 7 lbs. 3/6, 15 Ibs. 4/-, ete, 
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Portable Transistor Sets 


Backed by Super After-Sales Service 


| POCKET FIVE | * 7,203 


Covers Medium and Long Waves and Trawler Band, 
a feature usually found in only the most-expensive J 
radios. On test Home, Light, Luxemboutg and many &@ 
Continental stations were received loud and clear. 
Designed round supersensitive Ferrite Rod Aerial 
and fine tone 23in. moving coil speaker, built into 
attractive black case with red speaker grille. Size 54 x 
1}x$}in. (Uses 1289 battery available anywhere.) 42 /6 
; Total cost of all parts now only 
Parts price list and easy build plans 1/6. 


[ ROAMER Six | 


FREE! Miniature Earpiece, plug and socket 
(value 9/6) and details of conversion to private 
listening. 

* 8 stages—6 transistors and 2 diodes. 

] Listen to stations half a world away with 
| this 5 wayeband portable. Tunable on Med- 
jum and Long waves, Trawler Band and two 
Short waves. Sensitive ferrite rod aerial and 
telescopic aerial for short waves. Top grade 
transistors, 3-inch speaker, handsome case 
with gilt fittings; Size 6$ x 43 x Ifin. 


T 
nee ay - all parts now only £4.1 9.6 
Paris price list and easy build plans 3/-. 


P. & P, 3/-. 


TRANSONA FIVE | 
ST Bassre transistors "sad 27 diodes. 


Covers M.’and L. Wavesand Trawler Bands, a 
feature usually found in only the most ex- 
pensive radios. On Test Home, Light, 208, 
and many Continental stations were received 
loud and clear. Designed round supersensi- 
tive Ferrite Rod Aerial and new type fine 
tone super dynamic 2}in. speaker, attractive ¥ 
case in grey plastic with red grille. Size 64 x 44 x lin. approx. 
(Uses 1289 battery available anywhere) 
Total cost of all parts. NOW ONLY 
Parts price list and easy build plans 2)-. 


—— ant 
| SUPER SEVEN [ui tnd’ a ‘alotes. 
Bideed Burkett 


Covers M. and L. Waves and Trawler Bands, Com- 
pletely portable—built-in ferrite rod aerial for 
wonderful reception. Push-pull output, 3in. speaker 
(will drive larger speaker). Size 7} 53 x lin. 
(Uses 9v. battery, available anywhere.) 
(Telescopic aerial for Trawler Band optional extra 
6/11.) 


rts now onl 
Total cost of nga it aus y £3.1 9.6 
Parts price list and easy build plans 2/-. 


| TRANSONA six] NEW!! 


% 8 stages—6 transistors and 2 diodes. 

A top performance receiver covering full M. & L. 
Waves and Trawler Bands. High-grade powerful magnet 
3in. speaker makes listening a pleasure. Push-pull trans- 
formers for ample power. Ferrite rod aerial. Many 
stations listed in one evening including Luxembourg 
loud and clear, Attractive case in grey with red grille. 
Size 64 x 431 x 14in. (Carrying Strap 2/- extra.) (Uses 


PP4 battery available anywhere.) | 
Total cost of all parts 59 6 P. & P. 3/6, 
: Parts price list and easy build plans 1/6. 


| MELODY six | NEW!! 


* 8 stages—6 transistors and 2 diodes, Our latest 
completely portable transistor radio covering M. 
and L. waves. Incorporates pre-tagged circuit 
board, 3in. heavy duty speaker, top grade tran- 
sistors, volume control, tuning condenser, wave 
change slide switch, sensitive Gin. ferrite rod aerial, 
Push-pull output. Wonderful reception of B.B.C. 
Home and Light, 208, and many Continental sta- 
; tions. Handsome leather look pocket size case, only 
6x34 x12in. approx. with gilt speaker grille and hand and shoulder £4.9 6 
straps, Parts price list and easy build plans 2/-. Total cost of all parts a 


ROAMER SEVEN Mk. Ill | 


5 WAVEBAND PORTABLE OR CAR RADIO 
AMAZING PERFORMANCE AND SPECI- 
FICATION. 


* 9 stages—?7 transistors and 2 diodes. 

Covers M. and L, Waves, Trawler Band and two 
Short Waves to approx. 17 metres. Push-pull 
output for room-filling volume from rich toned 

heavy duty 5in, speaker, Air spaced ganged 
tuning condenser, Ferrite rod aerial for 

M. & L., Waves and telescopic aerial) for 8. 5 — 
Waves. Simulated hide case with gilt trim and shoulder and hand straps. Size 
9x7 x4in. approx. The perfect portable and the ideal car radio. (Uses PP9 


battery available anywhere.) 
£5.1 9.6 P. & P. 5/6. 


Total cost of all parts NOW ONLY 
Parts price list and easy build plans 3/-. 

All components used in our receivers may be purchased separately if desired. Parts price 

lists and easy build plans supplied free with sets of parts or available separately at prices 

stated. OVERSEAS POS? 10]-. 


RADIO EXCHANGE 


61 HIGH STREET, BEDFORD Phone 2367 


Callers side entrance Barratts Shoe Shop e [0-! p.m. Sats. 


P. & P. 3/6. 
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BRAND NEW AM/FM (V.H.F.) RADIOGRAM 
CHASSIS AT £13.13.0 carrtace pain) 


A.C. ONLY. Chassis size 15 x 62 
x5fin. high. New manufacture. 
Dial 14} x 4in., in 2 col- 
ours, predominantly gold, 
Pick-up, Ex- 
tenson Spea- 
ker. Ae., E., 
and Dipole Soc- 
Kets. Five 
“piano” push 
buttons — OFF 
L.W., M.W., F.M. 
and Gram.  Alig- 
ned and _ tested. 
With all valves and 
O.P. Transformer. Tone Control fitted. Covers 1,000-1,900 M; 200-500 M; 88-98 Mc/s 
Valves EZ80 rect.y ECHS81, EF89, EABC80, BL84, HCC85. Stags 
Speaker and Cabinet to fit chassis (table model), 47/6 (post 5/-). 

10 x Gin. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis. Ear 
TERMS; (Chassis) £3/10/- down and 5 monthly payments of £2/4/- or with Cabinet 
and Speaker £4 down and 6 monthly payments of £2/4/-. ; ars 


ALTERNATIVE DESIGN. LW 1,000-2;000M;.SW (9-15 me/s); MW 190—475M: 
VHF 87-100 me/s; gram position. Dial dark brown and gold. ’ Otherwise’ similar 
to above chassis. Price £15/15/- (carr. paid), terms £3/10/- down: and 6 
monthly payments of £2/4/-. f nas 


~ HIGH QUALITY PUSH-PULL OUTPUT AMPLIFIER 


Chassis 10in. x 7}in. x Thin. high over trans. Used, guaranteed and in excellent 
order. New valves ©Z40, ECC83 and 2 x EL41; 8 watts. Mains trans. tapped 200- 
250 volts. O.P. Trans. for 3, 8 and 15 ohm. Choke smoothing. On-Off/Vol. and tone 
controls. For tuners, Record Players, etc., $3/15/- (P. & P. 6/-). 

We can modiiy for Guitar input for 15/- extra. 


BATTERY ELIMINATOR 


For 4 low consumption valves (96-range), 90 v. 15 mA. and 1.4 v. 125 mA., 45/- 
(4/- post). 200-250 vy. A.C. Also for 250 mA. 1.4 y. and 90 v. 15 mA. ‘at same priee 
Two units to replace existing batteries, . 


TERMS AVAILABLE ON ITEMS OVER £5. 


Send 6d. for 20-page illustrated catalogue.’ All New Goods, Delivered by return 
(C.O.D. 2/- extra), 


ALL ITEMS GUARANTEED 12 MONTHS, VALVES 3 MONTHS 


GLADSTONE RADIO 


SCALA,’ CAMP ROAD, FARNBOROUGH, Hants. Farnborough 33871. Closed Sat. 
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HEAVY DUTY 20 AMP. 
L.T. SUPPLY UNIT 


by S.T.C. 


Normal cost over £100. Essential 
j equipment for Electronic Engineer- 
f ing. Research Laboratories, Schools. 
Ideal for battery charging, etc. 
Guaranteed for 20 amps. 


Output: 24 V.D.C. variable up to 20 amps. 
and trickle charge. 


Input: A.C. 100/260 v. 45/65 cycles, 


Size: 16x24x32in. high. In heavy gauge 
steel grey cabinet. 2 : 


Despatched from Stock Packing & Carr., 40/-. 


VARIABLE HIGH-VOLTAGE UNIT 
DIELECTRIC BREAKDOWN TESTER 


% Range: Infinitely variable up to 
3,000 volts and can be accurately 
set. 0.1 amp. 

%& Entirely suitable for continuous 
testing. 

% Built-in Automaticsafety cut-out. 

Input: Mains voltage. 

Robustly constructed for bench use 

with 43in. x 4in. modern styled 

meter, placed at an easy to read 
angle. Complete with input and test 
leads with clips. 

Model 130, 0-3,000 v. A.C. £32 

Model 150, 0-5,000 v. A.C. £40 


a (DEPT. WW7), POWIS MEWS, 
| M t] Westbourne Park Road, London, W.11 
" «WJ. LTD. Paddington: 2233/4 
FURTHER DETAILS. 
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TRADE 
ONLY 


FOR ELECTRONIC COMPONENTS-BY RETURN 
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LATEST miniature 


WALKIE TALKIE 


“*88 " set—Produced to exacting specifications by 


AERIAL MASTS 


New improved tubular aerial masts consisting of six 
6ft. sections. ltin. dia. top section with pulley and 
halyard base pickets, guys and all fittings. 


leading manufacturers E. K. Cole & Co. ONLY 123 gns.. 
Only Returnable wood case 20/- extra, refundable, Carr, 
(nland) 17/6. 


20FT. TELESCOPIC MAST, NEW, self supporting 
all steel tubular 4 section Masts suitable for Roof or 
Wall fixing, as well as Base location, can be ex- 
tended to full height or locked at any position by 
special Roller Cam locking rings. Drilled plate at 
the top allows for guying if necessary, Bottom 
section approximately 1}in. diameter. Copper- 
ised and Sprayed finish. Weight 16lb. 


Price £5/0/0 


Carr. 7/6, 


‘TELEPHONE 
HAND N°11 


SUPPLIED 
COMPLETE 
WITH VALVES 

& CRYSTALS 
Details & Prices of 
all Accessories 
Supplied on request. 


This Transmitter/Receiver 
Mpa ai only 5iib. (ap- 
prox.) and measures 

3tin. x Shin, x 9tin, BATTERY p 


LIMITED QUANTITY 36FT. BRASS TELESCOPIC 
MAST COMPLETE WITH BUILT-IN HAND 
WINDING WINCH FOR EASY RAPID EXTEN- 
SION. Finest quality. Non-rusting. Bottom 
section 2}in. dia. Winds down to 9ft. One of 
the best masts ever produced, 


Price £35/0/0 carr. 30. 


It is a 4 frequency channel set, crystal controlled 38-40/40-42 Mc/s., 
and operates from a Standard Dry Battery—H.T./L.T. 90v./I.5 v. (i.e. 
Vidor L5537). 14 of the current series of B7G valves are employed 
1-3A4, 6-1L4, 41T4, I-1S5, 2-IA3. Each set in first class condition. 
Special quotations for quantities. All items from Ex-stock 


I Ve 0 LTD. (Dept. WW6), POWIS MEWS, WESTBOURNE PARK ROAD, LONDON, W.11. 
j a a # Paddington 2233/4 


A Se 


: 8W W—173 FOR FURTHER DETAILS. 


UNIVERSAL WAVEMETER R502 


Absorption type wavemeter by §.T.C. frequency 
range 100 Ke/s to 48 Mc/s with nine plug-in coils. 
Powered by 1 volt dry cell and triode valve, 
complete with all calibration charts 250 micro amp 
meter, super slow motion dial, etc., the wavemeter 
coils calibrationchartaare contained ina neat wooden 
transit case, 14 x 13 x 8 in., excellent: condition, 


- £4/19/6, carr. 7/6. 


TEN TURN HELIPOTS COLVERN 


650K ohms removed from brand new 
equipment ......... Soccienccccee 


15/6 P.P. 1/3 
Helipot counter 0-10 8/6 


eeeeesecoves 


Size 
44 x 3Z ins. 


NEW in 
MAKER'S 
CARTONS 


MUIRHEAD KEY SWITCHES 


very latest type twelve C/O heavy duty silver 
contacts, these switches were designed for normal 
panel mounting, complete with chrome escussion 
plate and screws. Price 9/6 each, special terms for 
quantities as above, but four C/o price, 6/6. 


SELSYN MOTORS 

50v. 50 cycles 25/6 per pair, P.P. 4/6. 
Modulation transformers to modulate pair of 807 
valves makers 8.T.C., 25/6, P.P. 2/6. 
Transformers Hallicrafters for 836 or S27 R/X 
new, 29/6, P.P. 3/6. 

IF transformers for AR88 R/X new 8/6, P.P. 1/-. 
LT transformers 14 y. 7 v. at 80 amps, 230v. primary 
weight 66 lb. new boxed £8/10/0 P.P. 10/-. 
Filament Transformers, 6.3v. x 3 at 4 amps, new 
in cartons 12/6, P.P. 3/6. 
| Parmeco Potted C Core Transformers, 230v. A.C. 
input 24y. 2 amp out complete with neon indi- 
cators fuses and completely shrouded in grey metal 
case, 27/6, P.P. 3/6. 


THIS MONTH’S ONE ONLY BARGAINS 


*Marconi Universal Impedance Bridge TF373a asnew £30 P.P. 15/- 
*Hammerlund HQ120 communications receiver, mint 


condition ...... Ma Riais ideas sled atve ree em aee .... £25 P.P. 15/- 
*Hallicrafters 836a perfect con » but needs 
minor circuit repairs 2 off .......... Wietednmettins -. £20 P.P. 30/- 
*Canadian VRL communication receiver built like a 
babtleship' working /'< Ussssisewsicscectecuse wesc £18 P.P. 30/- 
*Cossor 339 D.B. oscilloscope, tube and transformer 
O.K., needs attention. 62... eccce cd seck bow edatoviers £8 P.P. 15/- 
G.R. Standard Signal Generator Type 605b minor 
repairs needed 500 Ke/s to 32 Me/s..... eesceeeee £15/10 P.P. 20/- 


ADMIRALTY B46 RECEIVERS 


Three wave bands covering 1.5-15 Mc/s internal speaker B.¥.O. ste., 
xtal controlled or Manual, these receivers are this months best buy, 
and cannot be repeated at this price of £8/10/-, P.P. 15/-. Condition 
excellent but may need some minor repairs to circuit, power supply 
internal 24y. D.C. easily converted, or 230v. A.C. 30/- extra. Limited 
quantity only. 


AUDIO SIGNAL GENERATOR 
By Hewlett Packard, Type 205AG. Three ranges, 20-20,000 O.P.S. 
Terrific output of b watts. Variable attenuation 0 to 110 dB. Com- 
plete with output and input meters for 110 v. A.C. supply. In perfect 
working order. Used. Only £22/10/-, carr. 30/-. 


NATIONAL R.F. CHOKES 
Standard wire ends, ceramic formers, 4 pye wound coils, 2.5 MH 125 
mA, D.C, New stock. Price 80/- doz., 3/6 each. 


AMPLIFIERS TYPE N.24 
Completely self-contained amplifier for public address, offices, works, 
home use, etc. 6V6 output 637, 635, 5Z4 metal, 4 watts output, 600 
ohm or high impedance input, these amplifiers were built for Navy use 
and contain only high-quality components, output to 600 ohm line 
for 3 ohm-15 ohm speakers, output transformer must. be changed, 
for 19 rack mounting -or table, complete ‘with gain control, on/off 
switch, pilot light, etc., 110/230v. A.C. Brand new, £3/19/6, carr. 
19/6. 4in, speaker in cast alloy case can be supplied with these 
amplifiers to match ouput at 25/- each. 


P. F. RALFE 
519A GREEN LANES, 
HARRINGAY, LONDON, N.4. 
MOUNTVIEW 6939 
A ROSS SS SL ED 
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MINIATURE RELAY BANKS 
Six miniature relays 9-12vy. 1 make per relay, 
contained in neat aluminium case 6 x 4 x lfin, 
with six half inch spaced crystal holders, designed 
to switch any desired crystal by remote control, 
Relays and crystal holders can easily be removed 
ao ore uses if required, territic value only 15/6, 
COAXIAL RELAYS TYPE 77A 
24y. D.C. coil operation, or manual switching, ideal 
for aerial changeover, etc., brand new in original 
cartons size5 x 4 x 2in., 10/6, P.P. 2/6. 


VIBRATION ABSORBERS 


for motors, fans, y end. Will make ideal 
blowersuptolhp. my whip acrial bases, 
and equipment, as #@ ga Newin maker’s car- 
illustrated, 2in.0.D. = tons, 12/6 per carton 
frin. screwed each of four. P,P. 2/6. 


GEARED DRIVE UNITS 
These geared units were originally designed to 
operate fully rotating scanners for radar use, con- 
sisting of eight fibre steel and P.B. high quality 
gears to final drive with approx. gear ratio of 240/1 
there are two such geared drives contained in the 
unit, the drive units are sandwiched between tw2 
heavy cast alloy plates with provision for motor 
or selsyn mounting, will make ideal aerial rotating 
devices, etc. Size 11 x 7 x bin. Ex brand new 
equipment, 27/6, P.P. 6/-. 
Silent trouble free Power. 
Convertors Model S-1172 
12y, or 24v. D.C. input, rated output of 117v. A.C. 
a tap switch provides rated voltage at 75, 100, 125, 
150, or 175 watts, adjustable frequency of 59-61 
cycles, RF noise suppressed, complete with battery 
leads, spare fuses, illustrated instruction book, 
etc.. housed in shock proof mounted case, size 
14 x 9 X Qin. weight 41 lbs., a spare H/D vibrator 
is contained within the case. Will function perfectly 
for 230v. A.C, output by means of suitable step 
up transformer. Manufacture,Electronic Laboratories 
U.S.A., condition, new in original cartons, these 
units are definitely an unrepeatable bargain at 
£6/19/6, carr. 12/6. Your money refunded if not 
absolutely satisfied. 
AERIAL LOADING UNIT TYPE L174 
Very latest type originally designed for use with 
Mullard Marlin R.T. switched for eight channels by 
heavy duty ceramic switch to appropriate loading, 
complete with high quality 2in. 1.5 amp. thermo 
couple meter high voltage input output terminals 
housed in grey wrinkle finish steel case 7 x 7 X 4in. 
manufacture Mullard, condition new in original 
cartons, Price 45/-, carr. 3/6. 
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Z. & I. AERO SERVICES LTD. 


WIRELESS WORLD 


May, 1964 


Head Office: 44a, Westbourne Grove, London, W.2 


Cables: ZAERO, LONDON 
A.R.B. Approved for inspection and release of electronic valves, tubes, klystrons, etc. 


Tel.: PARK 5641/2/3 


RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 


Please send all enquiries, correspondence and Mail orders to Head Office : 


KLYSTRON POWER SUPPLY UNITS 
Type 698 


Fully regulated and stabilized rack mounted (19in.) 
mains operated power unit providing the following 
facilities: 

Cathode volts—1.0 kV. to —2.4 kV. 

Grid volts 0 to —200 v. 

Reflector volts 0 to — 500 v. 

Cathode current 18 mA. max. 

J.T. supplies 4.0 v, to 1.4 A. 
INTERNAL GRID OR REFLECTOR MODULATION: 
Square wave: 2-4 ke/s., 70 v. peak-to-peak, 
Sawtooth 150-600 c/s.; 0 to 30 v. peak. 
PRICE, fully overhauled and guaranteed, £65. 

Packing and carriage £2. 


MARCONI TF934 DEVIATION TEST 
SET 


Fundamental frequency range 2.5-100 Me/s. basic; range 
can be extended to 500 Me/s. by using harmonics. Devi- 
ation range 0-5, 0-25 and 0-75 ke/s. in the modulation 
range of 50 c/s. to 15 ke/s. Sensitivity better than 55mV. 
Power supplies 100-150 and 200-250V. A.C. Price fully 
overhauled and guaranteed £85 0 0 


MARCONI TF942 HIGH-SPEED 
OSCILLOSCOPE 

Shin. dia, C.R. Tube. Single stroke Time base from .1 to 
55sec. per sweep at a repetition rate up to 100 ke/s. 
Internal Calibrator Circuit provides trains of standard 
sinewave at 4, 1, .2 and .05usec. period. Deflection 
sensitivity .2 mm. per volt. ‘‘ Y ” shift voltmeter with 
range of 200-0-200 v. Power supplies 100-150 v. and 

200-250 vy. A.C. Fully overhauled and guaranteed. 
00 


Packing and carriage £2/10/-. 


a 
‘““AVO”’ ELECTRONIC TESTMETERS 
Portable A.C, mains operated Valve Voltmeter Multi- 

meter with the following range: 

D.C. volts: .5 mV. to 1,000 V. in 8 ranges. 

A.C. Volts: .1 V. to 2,500 V. in 12 ranges up to 2 me/s. 
wl V. to 250 V. in 6 ranges using internal 
probe, up to 200 me/s. 

D.C. Current: 5uA. to 1 amp. in 10 ranges. 

A.F. Output: 5 mW. to 5 watts; range of impedance 

5 to 5,0000. 

Capacitance 100pF. to 50uF. Resistance .2Q to 1,000MQ 

PRICE, overhauled and guaranteed .... £2210 0O 

Packing and carriage 15/-. 


R.D.O. UHF/EHF RECEIVERS 
This is an I.F. (300 Mc/s.) five-stage amplifier followed 
by A.F. and video stages. R.F. tuning is provided by 
interchangeable Tuning Heads or Units which cover 
frequency range of 38 to 4.000 Mc/s. Receiver... I.F. 
sensitivity is 15uV. approx. for an output of 6 mW. 
I.F. bandwidth is 4 Mc/s. Audio response can be set at 
150-10,000 e¢/s (broad) or 320-1,950 c/s (narrow). . Pro- 
visions are made for connecting the receiver to a Pano- 
ramic Adaptor (for observing frequency spectra). or to 
a@ Pulse Analyser. Power requirements—115 vy. A.C. 
PRICE, fully overhauled and guaranteed, complete with 
Tuning Units TN1B, TN2B and TN3B to cover frequency 
range from 40 to 1,000 Me/s. ........+. £110 0 O 
Packing and carriage £2/10/-. 


ST 
XT2 STANDING WAVE DETECTOR 
Gold flashed co-aerial slotted line with precision vernier 
carriage. Operating frequency 400 to 2,500 Mc/s. 
8.W.R. range .1 to .96. The instrument must be used 
with a suitable R.F. Detector. New, enclosed in a glass- 
fronted drop-side CaBE .... 16s. eee eeees £130 0 0 


EVERSHED 250 V. ‘‘ WEE” 


Perfect condition. Complete with case 


VITREOUS ENAMEL 5% TOLERANCE 
WIRE WOUND RESISTORS 

Most of the preferred valves from 12Q to 50kQ in 10 watts 

and 15 watts wire ended. PRICE, per dozen, 12/- 

post paid. Should any particular valve be out of stock, 

we shall substitute it by nearest stock valve of the same, 

or higher rating. 


‘ EX-A.M. DIMMER SWITCHES 


Rotary Dimmer Switch, 0 to 100Q with “‘ off ’’ position 
for 12 yolts input, 6/- per dozen. P.P. 1/-. 


12-VOLT DYNAMOTORS DM53/AZ 


Input 12 to 14 volts, Output.220 v. D.C. at 80 mA. 
Suitable for supplying electric shavers from.car battery. 
Radio suppressor fitted. - 25/-. 

P.P. 5/-. 


VACUUM (GLASS ENVELOPE) DELAY 
RELAY. Type 6-030 


OCTM Base, 6 v. heater supplies, nominal delay 30 sec., 
5 amps. capacity ‘‘ Make ”’ contact, 9/~ ea. 


VARIABLE AUTO-TRANSFORMERS 
Type B-2 
Input 230 y. A.C., 50-60 c/s. Output adjustable from 
0 to 260 v. at a maximum current of 2.5 amps. Scale 
graduated in volts. Dimensions: 5}in. dia. x 4}in. high. 
Fixing: Three’ .2in. dia. holes on a pitch circle of 5jin. 
dia. PRICH, brand new.........:.-+. £5 
. Packing and carriage 11/6. 


MAINS .VOLTAGE STABILIZER 
BMVRI725 


Electronically controlled motor dfiven voltage regulator 

maintaining an A.C. output of 240 v. plus or minus 

4% with input variation of 214 to 255 y. correction 

speed 1V/sec. PRICE £35 
Packing and carriage 15/-. 


AERIALS 
‘ Electron’ Outdoor Aerial 
8 strong tubular light alloy sections 3it. long each on 
an insulated aerial base fitted with wall mounting 
bracket. Complete with down lead. PRICE, brand 
new, 15/-, P.P. 5/-. 
Aerials For Wireless Set No. 31 

2-section collapsible Aerial with flexible mounting, 

33in. long extended ...... ParerWedin iat tereech ve ans pate 7/6 
8-section collapsible Aerial, 10ft. 8in. extended, 

folds down to 17in. 


POST OFFICE RELAYS TYPE 3000 


Recovered from equipment: 

100+100+3009, 1IM+1C.0 

2009 10.0 + 1 Make before Break .. 

2000 + 400Q(Ni) 1M + 1B .. 

10000, 2M + 2 Makes before Break 

5000.0; TB oe ven stews a eibitststele walste sate 
EW 


ot enesecces 6/6 


saeececeevceses 66/6 
seenvesene  G/e 
eovesss 6/2 


20000 2B ...es.ss 
2000Q 40.0. 
2000Q 6C.0. . 
65009 1M ...... or 
88000 2M + 1B 


POST OFFICE RELAYS TYPE 600 
6000 Q, 1M + 10.0,, new....... nua ean nae Ole 


SEALED RELAYS, BRAND NEW 
CR2791, 1009,10.0., USM5 Base ...........: 8/= 


55190, 3009, 1 C:O. Lug Base .......-+-+-0es 8/- 
90327, 2,5000,10.0., Lug Base ......+++++++- IZ/E 
MH1769, 2700, 2 C.0., 1.0. Base .......-+5 eps | 
BOHRX20, 4450,2 0.0. (H.D.), 1.0. Base .... 7/6 
B8743-1, 6800, 2 C.O., Lug Base ...... rice ame) 
SKHX 377, 9,0000, 4 M, 10-pin Base .......... 12/6 
5724-182HSX, 4000,4C.0., Lug Base -......-. 8/6 
C8940-1, 2509,5 B,ll-pin base ..........+++- 12/6 
22240-4, 2000, 6 M, 14-pin base .........04--:. 10/= 


PLESSEAL PAPER CAPACITORS 
Wire Ended - 
pF 250V; .47uF 150V; luF 150V; PRICE 10/- per 
dozen assorted. Postage 1/6. 


PLESSEY ELECTROLYTIC MOTOR 
START CAPACITORS 


075/334uF, 150V A.C. Q/- each. 


MINIATURE VOLTMETERS—BATTERY 


INDICATORS 
Reading from 4.5 to 8 v. D.C. (suppressed zero), 1}in. 
dia. scale, flange mounted..........+++ parame - 1 


Packing and carriage 1/6. 


RADIO FREQUENCY THERMO- 
COUPLE METERS 


200 mA. 2in. Round, plug-in ...........-- Sahat 12/6 
350 mA, 2in. Round, plug-in .......-4-eeeeee es 12/6 
lamp. 24 in. Round, projecting......-. Uae aint a 
2.5 amps. 2in. Round, panel mtd, ...........-.- 25/- 
2.5 amps, 2in. Square, flange ..........s++++-+- Q5/- 
3 amps 2in. Round, pamel mtd, ...........+.--- 25/- 
3 amps. 2in. Square, flange ....6....+sseseeeeees Ole 
4 amps., 2in. Round, flange.......-..sse+e++-+. 20/- 
10 amps. 2}in. Round, flange ............ ceiela cer Oe 
15 amps. 2hin. Round, flange .............+.- .. 22/6 
D.C. MOVING COIL METERS 
10-0-10jc4 2hin, Rd. Flange Mtd. .............- 45/- 
50uA 2hin. Rd. Proj., WESTON .............. 45/- 
100WA 2hin. Rd. Flange Mtd. .........+.- Aa eALs 35/- 
200uA 2in, Rd. Flange Mtd., TRIPLET ........ 35/- 
500uA lin, Rd. Ring Nut Mtd., Calibrated 0-lImA 22/6 
Qin. Rd. Flange undrilled, VICTORIA 15/- 
2in. Rd. Ring Nut Mtd., TURNER 30/- 
2in. Rd. Flange Mtd., Cal. 0-15/300V .... 25/- 
imA lhin. Rd. Clip Mounted, G.E.C. .....-.- 30/- 


Qin. Rd. Flange, sealed” ........0c00-ees 30/- 
2in. Rd. Flange, Sealed Cal. 0-3/30/300 .. 25/- 
Qin. Rd. Clip Fixing, long metal body.... 30/- 
2tin. Rd. Clip Fixing, with loose square 


flange, Cal. 0-100 ...... Bp enon cke 30/- 
2kin. Rd. Flange Mtd. «+... ..0-o0+seus -2) 85/= 
2hin, Sq. Flange Mtd., WESTINGHOUSE 935/- 
din. Sq. Flange, Clip fixing, Mirror Scale, 
PHILIPS: \.), src poe teicke om ee pete a aE 65/- 
5mA 2hin, Round Flange ..... Bi Oran he eiekaterace 30/- 
tin. Rd. Flange Mtd., TURNER ..... . 5b5/- 
10mA 2in. Rd. Flange Mtd.............- Bite ede. 
25mA 2hin. Rd, Flange Mtd. Seis ae ee 
50mA in. Sq. Flange Mtd. ........+..---2-- 
_ 75mA hin, Rd. Clip Mtd., G.E.C. .....- 
100mA l}in. Rd. Clip Mtd., G.B.C. ...... 
l}in. Rd. Flange Mtd., HOBUT .. 
Qlin, Rd. Flange Mtd.  ..........4. Nea 
150mA liin, Rd. Clip Mtd., G.E.C, ............ 20/- 
2in. Square Flange Mtd., TURNER 25/- 
2Qhin. Round Flange Mtd. . . 20/- 
200mA 2in, Round Flange Mtd., GE. .... . 20/- 
2hin. Round Flange .......... - 20/- 
250mA 2kin. Round Flange, WESTINGHOUSE 25/- 


500mA 2in, Round Flange Mtd. 
2hin, Round Flange Mtd. 
1A 2hin. Round Flange Mtd. 


2A 2in. Round Flange Mtd. 
2tin. Round Flange Mtd. 


3A 2Qhin. Round Flange Mtd@ 
10A 2hin. Round Flange Mtd. 


50A 2hin. Round Flange, A.E.I. ............ 30/- 
8V 2hin. Square Flange, SIFAM............ 45/- 
5OOV kin. Round Flange ........5...s.eees 30/- 


1000V 2hin. Round Flange, WESTINGHOUSE, — 
with external resistance supplied........ 30/=- 

1500V 2in. Round Flange, WESTINGHOUSE, = 
with external resistance supplied........ 30/- 


PLESSEY ELECTROLYTIC CAPACITORS 


MINIATURE LOW VOLTAGE 

2uF 6V.; 4uF 40V.; 5uF 50V.; 8uF 6V.; 16uF 40V.; 20uF 
OV; 20uF 25V.; 2uF 12V.; uF SOV; BOUF 6V.; 50uF 
25V.; 100uF 25V.; 200uF 12V.; 250uF 12V.; 250uF 60Y.; 
300uF 25V.; 450uF 25V.; 500uF 25V.—all at 1/3. 
MINIATURE LOW VOLTAGE E 

5uF 25V.; 100uF, 50V.—all at 1/6. 


LARGE CAPACITY LOW VOLTAGE 


1000UE 25V. B/-; 3000uF 6V. B/-; 8000uF 50V. 6/-; 
20,000UF 25V. 8/-; 25,000uF 25V. 8/-; 39,000uF 25 V. 


10/-. ‘ 2 
MULTIPLE CAPACITORS 
8-8uF 450V. 2/6; 16-32uF 150V. 2/6; 20-20uF 450V. 3/6; 
16-50uUF 275V. 3/6; 30-50uF 150V. 3/-; 50-50uF 275V. 
3/6; 80-804F 175V. 8/6; 50-L00uF 275V. 3/6; 50-50-100uF 
350V.. 6/=3 50-100-100uF 350V. 5/8; 100-20-5-25uF 


350-50V. 6/-; 100-400.F 275V. 5/6; 200-400uF 300V. G/-. 


‘ 
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MAGNETRONS SIGNAL DIODES 

+++ 29/6 | OC7L .... Bf ] 0078 .... Be pyey ctt: 88) 49524... $95 Me eae ose 11.2 Gg [Inve 22: 4i-| oviia 11. Br 
Oca 222 1BIE | ocr .... g/- | oczsp.... 7- #3 | M551 12.2188 Tae area | eta eect ais Cyaeas. gan 
ipets <. Ge | 001s... gy | ons.) age JP9-7A £12/10 | INzaB <1): 4/6 | Colon .2. 16 | Gases 2 aon 
0c70 .... B/- 1oc76 .... G/- | oci70.... gj- JPT9-60 ..£40 | IN230 .... S/-|88A ...-13/6 | vosss .190/- 
 8pecial offer: Sets of two matched OC81 with one OC81D JPO-60 -.2-825 | IN26 .... O/- | CK708 .... 4/=| syean 3/6 
= 12/6 es DEVAN A MODS] Can ee vere Viet eS Bir | sxea3 .... 15/- 
GET115, 400/800mW. AF. ..... oe RA A a Bch ee ore £25 | M508 £12/10 | JP9-15 £12/10 | Insta 177: 4j-! Cvi03 211! B/-! SxX781 .... 4/6 
GET575 high current switching <........... Q0/- | 4959 +++: #351 Mo18 = £12/10 | QK338 .... £60 
ated N-P-N omit 150 alee 10) Gold pends switching diodes HG5008 for computer 

Se sialon eet - ov eveccens = C.W. Packaged Magnetrons JPT9-01, Micrometer application 
Cut off frequency of both types is 4 me/s, 
MICRO-ALLOY tuned from 9,150 to 9,600 me/s, Output 11 watts £60 POST OFFICE FOUR-DIGIT MAGNETIC 
MAT 101 (60 me/s)...... 8/6 MAT 121 (120 me/s) $/6 COUNTERS 
paweieres KLYSTRONS j Secondhand, guaranteed. 
aNalo (equiv. 0045) 3/- — 2N412 (equiv. 0044) 3/- 78h ae; Reet, oe Standart, lin. x din, X 6in., 23000 Coil...... 
pee MEO eteantoe: 40 aww. 6%. eniscnen B75... 860 | Keen qe Heh Speed (up to 600 per minute), lin. x 
SUBSTANDARD TRANSISTORS, perfectly suitable for Aye oe ie £12/10 pe dan hs tani bab ba a Ih, 
eee ag obi 2/9 Gvao ..... "BB | Koos Se HIGH FIDELITY RECORDING TAPES 
SURPLUS TRANSISTORS, spot. marked. OV67...... £5 | K335...... £10 | 5in. Standard, 600ft. 
Red 2/8; White 2/8; Yellow 1/10; Green 1/6, CV2116 .... $19 | 8AL39.... Sin. Long Playing, 900ft. 

| na BR | AES | See ig 
ZENNER DIODES 723A/B .... $3] KRNG/2 .. £4 VO4GA/IK.. #10 Zin. Long Playing, 1,800it. 


2.25 watts, +.3 v. tolerance: 726A .... S4'KRNG/3 .. £5! VAQ20n ..- £35 | Zin. Double Playing, 2,400ft. 


SS 
2,26 watts + .6 v. tolerance: CATHODE RAY TUBES TYPE J01 C.R.T. MONITORS 
VRIOB GOO >) nee (7.0 v.); VROB (9.0 v.), all at as J This is:a-complete high speed triggered - oscilloscope 
FU te ee ee NUR ER OCC Cie is DG7-6 ....55/- using 4.3in,,cathode ray tube. Single stroke time base 
SZ68BR (68.0 y.) stud mounted (stud cathode). Zenner 


DG13-2 ....80/- runs at 10-50-200-1000-5000-20000 yz sec. per sweep. 
VCR97 ....40/- “Y’ amplifier provides gains of 5 and 20. Metered‘ Y’ 


SUEREHH) SSOSMALGS Sh keweien ce ostev stews each 7/6 ae VOR138....50/- | shift for voltage measurement. -‘ X’ shift calibrated in 

4 ie usec. Complete monitor consists of display unit, power 

MULLARD PHOTO-DEVICES 12/6 | O9D ...... 80/- went --60/ unit operated from 230 y. A.C. mains and interconnecting 

ORPI2 Cadmium sulphide photocell, 200 milliwatts 12/6 5SP7 = ..100/- | 093... 80/- + -25/- cables. Supplied complete with circuit diagram and des- 

ORP 60 Cadmium sulphide photocell 70 mW. ..19/6 | 5UP7 ....60/- | ACRI3 +++-80/- | VCR517B ..40/- | cription, tested ..........+.+.....0. 0. 1 
OCP71 p-n-p phototransistor, 50 mW. ........ Q4/- T7BP7 ....15/- | D@7-5 ... -55/-.| VCR517C ..40/- Packing and despatch £1/5/-. 


5U4G_B/-| 6F6G = 5/- | 10L1 ~—-7/6 


25Z6GT 8/6 | 1619 Zl= | AC5/ EA50 Q/-| EH90 .9/- 
6F7 4/9 | 10P13 12/6 


28D7 = @/- | 1622 19/-| PENDD g/- | EABC80 6/- | EL32 3/- 
30015 8/6 | 1625 G/- | ACT22240/- | HAC91 $/-| EL34 10/- 
30F5 8/- | 1626 3/- | ARG3 400/- | BAF42 8/6] EL36 ~ 9/- 
30PL1 10/6 | 1629 G/-| ATP7 6/- | EBC33 6/- | EL37 19/6 
380P12 10/-| 2051 G/-| APRS 3/- | EBC41 6/9] EL38 19/6 
80PL1412/6 | 4687 1/-| ARP12 3/6 | EBC81 6/6 | EL41 7/38 
30A6 -J1/-| 5514 5o/-| Azi 5/6 | EBC90 4/-| EL42 4/. 
35L6GT 6/6 | 6517 6/- | AZ31  8/- | EBC91 6/-| EL50 G/- 
35W4 4/6 | 6651 8/-| AZ41  _6/- | EBF80 6/6| EL81 $s/6 


UBC81 /- 
UBF80 6/6 
UBF89 J/- 
UBL21 11/- 
UCC84 * B/- 
UCC85 6/- 
UCF80 9/6 
UCH21 8/- 
UCH42 4/- 
UCH81 4/- 


KT2 5/-} Pyso “4/9 


KT63- 6/- PY88 3/6 
KT66 15/- PY800 8/6 
KT88 ‘ 20/- PY801 6/6 
KTW6l 9/-' PX4 45/- 
KTW62 7/-. PX25 10/- 


j- | 6G6G B/G | 12AC6 §B/- 
6H6 1/6 | 12AH7GT 


1AD4 = 635 5/- 5/-| 85238 ="F/=-| 5654 8/- | BL63 10/-| EBF83 7/-| EL83 %J/=-| 163 | 6/-\ PZ30 10/- | UCL82 7/6 

1B3GT /- 6J5G = B/=- | 12AH8 11/-| 2574G §/-| 5663 Zl= | B65 4/6 | EBF89 6/-| EL84 5/-|ME91 7/6| QP25 ° 5/- | UCL83 $/- 
. 1B24 30/- 636 8/6 | 12AT6 4/-| 35Z5GT 5/-| 5670 10/-| BD78 46/-| EBL21 11/- | EL85 7/- | ME140340/- | QQV02-6 UF41 «9/6 
i, 1B24A 60/- 6J7G_ ss A/- | IZATT Bj-| 42 5/- | 5686 20/-| BS4A 30/-| E052 4/6| EL86 3/6 | MH4° 5le 45/- | UF42 |= 

1065G_—s B= 6J7GT 3/6 | 12ZATTWA 5OB5 = 8/- | 5687 8/- | BS64 40/-| EC80 §8/-| EL90 /- | MB LD6 QQV03-10 | UF80 6/6 

ID5GP §/- 1l/-| 35/- | UF85 6/6 

1G6GT . 9/- MUI4 —4/-| QF40 60/-| UF86 §/- 

1H5GT 4/- N78 ° “15/- | -Q875-60 UF89 = G/= 
; L4 2/= NR88 12/6 20/- | UL41 7/6 
} 1N5GT §g/- NSP1 25/- | QS120012/- |-UL84 6/- 
9 1B5 5/- NSP2 29/- | QV03-12 UM4 49Q/- 

184 4/6 P41 8/- 10/- | UM80 " F/- 

185 4/6 PABC80 7/- | QV04-710/- | UUS ~—-‘F/- 

174 3/- PC86 12/- | QV06-20 uv6 11/6 

104 5/- 6N7 G/- | 12BE6 4/6] 80 6/- | 5763 10/- | CL33 —_9/- | ECC85 6/6 | EN31 10)-| PC97 ‘8/6 27/6 | UU7 6/6 

1U5 5/- 6Q7G = G/- | 12BH7 6/-| 83 J- | 5787 10/-| CY31 6/6 | ECC88 9/-| EN32 j0/-| PCC84 5/6| R10 15/- | UU10 g/- 

1v |= 6R7 6/- | 1L2BY7 10/- | 83V 7/6 | 5814 9/- | DA30 20/- | ECC91 3/6| EN91 " 6/-| PCC85 /-| R17 8/- | UY21 g/- 

-f 1X2A = 4/- 68C7 8/- | 1208 8/- | 85A2 8/6 | 5840 10/-| DA41 80/-| EC92 6/-| EN93 15/- | PCC88 10/- | Ris 7/6 | UY41 

1X2BOJ/- 68G7 5/- | 12E1 QO/-| 90AV 15/-| 5842 65/-| DA60 §80/-| ECF80 9/6| EY51 %/-| PCC89 10/- | R19 6/- | UY85 4/6 

2026 = B= 68H7 3/- | 12H6 38/-| 95Al (5/6 | 5879 19/-| DAC32 g/-| ECF82 ‘%/-| EY81 %/- | PCC18911/- | RL18 19/6 | VGT128 
- 2039A 80/- 6837 §8/- | 12J5GT 8/-| 150B2 19/-| 5965 5/- | DAF91 4/6 | ECF86 11/-| EY83 8/6 | PCF80 5/6| 811D ~ $/- 

2040 =70/- 68K7_ 4/6 | 12J7GT 7/6 | 150B3 10/-| 5998 15/-| DAF92 6/-| ECH21 9/-| BYs4_ 7/6 | PCF82 6/6 | 8130 19/6| V1507 " 5/= 
2042 O5/- 68L7GT 4/9 | 12K7GT 7/- | 220TH 5/-| 6005 9/6 | DAF96’5/6 | ECH35 10/- | EY86 5/6 | PCF84 10/- | 8130P 15/-| VP4  19/- 
2043 «6 0/- 6SN7GT 4/6 | 12K8 J0/-| 225DU 10/- | 6060 6/- | DDL4 4/-| ECH42 %/-| EY91 3/-| PCF86 " 8/-| sP2 3/6 | VP13C  5/- 
: 2046 30/- 6SQ7GT 5/- | 12Q7G_4/-| 262B 30/-| 6072 15/-| DET24 70/- | ECH81 6/- | EZ40 5/6 | PCF80110/- | SP41 4/-| VP23 g/g 
Z 2C50 = 30/- 68R7 8/- | 12Q7GT 5/-| 416B 240/-| 6073 —7/6| DF33 g/-| ECH83 9/6 | Hz41 6/6 | PCF80210/-| SP61 4/-| VP41 5/- 
2051 12/- 6887  B/- | 128A7 7/-| 705A 15/-| 6080 Q5/-| DF66 6/-| ECL80 6/-| Ez80 5/6} PCL81 9/- | TH41 10/-| VP210 5/- 
4 2052 49/- 68U7GT10/- | 12807 8/6 | 715A 380/-| 6094 ‘7O/-| DF91 3/-| ECL82 6/6 | EZ81 4/6 | PCL82 6/6 | TH233 '7/-| VR21 3/6 
i 2cw4 14/- 6T8 = | 128F5GT 715B 60/- | 6098 12/-| DF92 2/6] ECL83 9/-| EZ90 4/-| PCL93 7/6] TH2321 4/- | VR55 6/- 

2D21 «6 /- 6U4GT10/6 10/-| 715C ‘O/-| 6101 7/-| DF96 5/6] ECL86 §8/- | FVD7 —| PCL83 6/9 | TP22 4/6| VR56 3/- 
4 222 Q5/- 6U7G 10/- | 128G7 3/-| 717A 4/-| 6110 20/-| DH63 EF6 FW4/5007/- | PCL84 8/-| TP25  4/-| VR57 @/- 
_ |} 2E26 30/- 8/- 12/-| G5H_ 25/- | PCL85 7/6 | TP2620 7/6 | VR66 3 /- 
: 2X2 86/8 6V6G_ 4/- | 12897 H/-| 724B 15/-| 6135 10/-| DK40 11/-| E @-|G24E 15/-| PEN4A 7/6 | TT11 —_3/= | VR75/30 

2x24 4/- 6V6GT 5/6 |128K7 5/-| 801A 6/-| 6136 /-| DK91 5/-| EF386 4/6 | G150/2D PEN45 6/6| TT15 935/- 11/- 

3A4 3/6 6X4 4/- | 128L7GT 803 30/- | 6146 27/6| DK92 6/6| EF55 g/- /-| PEN45DD | TT2i 32/-| VR78  3/- 

3A5 9]= 6X5G 4/6 7/6 | 804 70/- | 6147 17/-| DK96 6/6] EF37A J/- | GD86WS 11/- | TTR31 60/- | VR92 gy. 

3B7 4/6 6X5GT 5/6 | 128N7GT 805 80/-| 6186 10/-| DL33 %/-| EF39 5/- O/- | PEN46 6/- | TZ40 30/-| VR99A 8/- 

3B24W 12/- 6Y6G 6/- 7/6 | 807 9/- | 6211 4/6] DL68 10/-| EF40 9/-| GM5C 90/-| PEN220A U12/14 =Y/- | VR101 12/6 
: 8045 30/- 624 5/- | 128Q7 10/-| 811 30/- | 6350 8/- | DL69 12/6] EF41 6/9|GS18 15/- Z-|U19 = Q5/- | VR102 10/- 
: 30X100A45 7B7 8/- | 128R7 5/-| 814 = BO/- | 6463 Z/-| DL9L  5/-| BF42 6/-| GT3 15 /- | PEN38310/- | U22 6/-| VT4C  20/- 
: 100/- 705 =: 10/- | 128Y7  6/-| 815 40/-| 6621 10/-| DL92 5/-| EF80 5/-| GU50 95/-| PEN384 7/-| U24 12/-| VT52 —3/- 
: 8D6 4/- 7C6 6/- | 18D3_— G/- | 829B 50/-| 6987 100/-| DL93 4/-| EF83 9/6] GZ30 10/-| PEN453DD | U25 11/-| VT501 3/- 
: 8E29  5O/- 707 5/- | 19AQ5 5/- | 832 =| 6939 45/-| DL94 5/6|EF85 6/- | GZ32 10/- 9 U31 3/6 | VU39 5B /- 
. ft 3Q4 / 4/-| 7F8 8/- | 19BG6G §/-| 832A 45/-| 7586 DL95 +6/6| EF86 5/6| GZ34 10/-| PENDD/ U50 5/- | VUILL 5/- 
| 3Q5GT 6/6} 6C8G  4/-| 7H7 8/- | 20F2 15/-| 866A 14/-| 8013A 30/-| DL96 6/-| EF89 4/6| GZ37 — 9g/- 4020 7/6 | U191 11/-| VU120 10/- 

884 =~} 6CB6 5/-| 7Q7 Z/- | 20L1 Jg/-| 884 10/-| 8020 20/-| DLS10 9/-| EF91 4/-| HF93 6/- 6 _§8/- | U251 12/6] W8IM 5/3 

3V4 5/6 | 6CD6G 17/-| 787 16/- | 20P1 14/-| 931A 60/-| 9002 °5/6| DM70 5/-| EF92 9Q)/-| HL2 3/- | PL38 16/- | U281 13/-| x63 6/- 
_ | 43832 go/-| 6CH6  @/-| 7x4 G/- | 20P3 1Q/-| 954 5/- | 9004 = 2/6 | DY80 7/-| EF93 4/9] HL2K 3/-| PL81 ~7/-| U282 19/- | X65 5/- 
ff 4D1 4/- | 6CL6 8D2 3/6 | 20P4 14/-| 955 3/- | 9006 2/6 | DY86 7/-| EF94 %/-| HL23  6/-| PL82 5/6| U301 13/-| x66 8/- 

4827 60/- 9BW6 %/- | 20P5 19/-| 956 Q/- | Al714 15/- | E88CC 15/-| EF95 5/-| HL23DD6/-| PL83  6/- | U403 * F/- Beene kite 
Ss 6 10/- 907 Zl- | 24B1 40/-| 957 5/- | A1820 20/- | E92CC 7/- | EF96 Q/6| HI41 4/-| PL84 6/6| U801 20/- 263 9/- 
: 5A/163K 1001 10/- | 25A6G 5/-| 958 4/- | A2298 17/@ | E180CC10/- | EF98 9/- | HL41DDg/- | PL500 13/-| U4020 ~5/- 266 (15 
‘ 30/- | 6D6 3/- | 1002 19/- | 25L6GT 8/- | 959 8/- | AC/THL E180F 15/- | EF183_ 7/-| HR7 15/-| PM84 10/- | UABC80 5/- le 

5D21_(70/-| 6DS84 15/-| 10D1 ~7/- | 2524G- 6/6 | 991 "/- 14/- | £181C010/- | EF184 7/- | HVR2 "7/-| PSG8 " §/-| UAF42 g/.| Z700U 5/- 

SR4GY 9/-' 6HV5 - 10/- ' 2525 _—-F/-! 1616 Z- V AC/P4 7/6 | B182CC10/- " EFP60 10/- | HVR2A 8/-! PT15 10/= 1 UBC41 6/6 | Z800U 20/- 


: When ordering by mail, please add 2/6 in £ to cover handling and postage. MINIMUM CHARGE 1/6 
. WE WISH TO BUY VALVES, KLYSTRONS, MAGNETRONS, etc. Please offer us your surplus stock. 


Z. & I. AERO SERVICES LTD. 


RETAIL BRANCH: 8 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 


Please send all correspondence and Mail Orders to OUR NEW ADDRESS OF HEAD OFFICE AT: 
a ae 44a WESTBOURNE GROVE, LONDON, W.2. Tel.: PARK 5641/2/3 
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CABINETS AT SENSIBLE 
PRICES FROM 


£5.17. 6d! 


You can be sure of meeting the exact cabinet 
you require when you examine the most 


ett osm" INE VAY 
PRINTED CIRCUIT & 
TRANSISTOR SOLDER 


Designed specifically 
for Printed Circuits 
and High Temperature 
Sensitive Compon- 


Le Sail 


ve 


o 


ents. Plastic re-usable 

reelcontains250feetof 

THE BRAHMS 60/40 High Tin Quality 
Briccay ans: 22 s.w.g. ERSIN - 
This new elegant Brahms MULTICORE SOLDER 2 
cabinet is available in with 5-cores of non- : 
ete Has ent cents _corrosive flux. Askfor 
mahogany with Yin. legs 4 


and will take any tape deck, Size 10. 


turntable, tuner and pre- 
amplifier, the largest stereo 
amplifier plus record and 
tape storage. 


1 5/- each (Subject) 


Fe 
iat cerca yee 


* For small users, the same specification is 
available on a 2/6d. reel (subject). 


- Bafh _ THE PROFESSIONAL 
| Bib TAPE SPLICER 


3. 
i 
: 

% 
ass 
v 
: 


~ High Fidelity =| ofS 
3 : TRA NSFO R i E RS ee aateA constructed Hi-Fi 


cabinet will accommodate 


st 


even the largest Hi-Fi units— All metak—beautifully plated—compact in 
available in teak, walnut or stripey size. Easily and permanenily attached to a 
sapele mahogany—size tape recorder. Clamps hold the magneticor 
53in. long by 203in, deep by leader tapes in the precision cut channel— 
26in. high including no damage to the edges. Right angle and 

2in. legs. oblique cutting slots. 


Just as close as your Complete with Razor Cutter 1 8/ 6 


telephone. . . all the 
information you require 
on a superb range de- 
signed and built to. 
the uncomprising 
standards that symbolise 
the Partridge approach 
to transformer quality. 
Contact Partridge 
immediately for details 
on High Fidelity trans- 


| 
ENE: THE NEW LEWIS CATALOGUE. 
| ‘ 
Designed to assist your choice of cabinet, | 
THE new Lewis Radio Cabinet Catalogue, Bib WIRE STRIPPER 


sent absolutely FREE. The most comprehen- | 
sive cabinet ever prepared. Choose from 49 AND CUTTER 
different models. 


This efficient tool strips insu- 
lation, cuts wires cleanly and 
splits plastic twin flex. It is | 


Please send your new FREE 24-Page Colour 
cabinet catalogue. 


NAME RSAC oe irc re BE Scaigaietac<atetes adjustable to most wire thick-_ 
formers for any and 
every application- | ese 
WADDRESS 2c cactveaie- cs coaoeesitee Mele b epee 7, Meare Tyee 3/6 each (Subject)’ 
seslintotstvtusssafslessavssusdevsovsesscbasssovstvascesdesenene | Af you: have any difficulty in obtaining-these’ 7 
CAPITALS PLEASE items they will be sent post free. dq 


MULTICORE SOLDERS LTD. 
fez(chfey, HEMEL HEMPSTEAD, HERTS. 
TEL: BOXMOOR 3636 guy cose 


100 CHASE SIDE, SOUTHGATE, LONDON, N.14 | sue 
| Telephone: Palmers Green 3733/9666 


Partridge Transformers Ltd,, 


ROEBUCK ROAD, CHESSINGTON, SURREY 
Telephone: LOWer Hook 4353/4/5 (S.T.D.) 
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CLASSIFIED ADVERTISEMENTS 


. Rate 9/- for 2 lines or less and 4/6 for every additional 

line or part thereof, average lines 6 words. Box Numbers 

2 words plus 1/-, (Address replies: Box 0000 c/o ‘*Wireless 

World” Dorset House, Stamford St., London, $.E.1.) Trade 

aisc, nt details available on application. Press Day June 

hee P onbigg Thursday, May 14th. No responsibility accepted 
rs. : 


SITUATIONS VACANT 


Réoro Technicians, 


REQUIRED by the Government of Northern 
Rhodesia, Civi] Aviation Department, on con- 
tract for one tour of .36 ‘months in the first 
instance. »Commencing salary according to age 
and experience in scale rising to £1,580. Grat- 
uity £450 approx. on completion of 3-year 
contract. Free passages. Liberal leave on full 
salary. Accommodation provided at low rental. 
Children’s Education Allowances, 
CANDIDATES, under 45 years of age, should 
possess a services trade certificate or M.O.A. 
certificate of competency and have had sound 
training in theoretical principles in at least 2 
of the following communications, navigational 
and surveillance systems:— 

(1) MEDIUM powered H.F. shift keying: S.S.B. 
and D.S.B. equipment. 

(2) LOW and high powered V.H.F.D.S.B. and 
FM equipment, 

(3) MEDIUM and V.H.F. non-directional radio 
beacons visual _omni-range. instrument. landing 


system, V.H.F. direction finders, distance 
measuring equipment. 
(4) RADAR L. and S. band terminal PPI talk 


down equipment. 

(5) TELEPHONY: Audio and remote control 
equipment consisting of public address, airport 
magnetic tape recorder and inter-office telecon. 


equipment, underground and control cable, 
Impulse and DC switching systems. 
(6) TELEPRINTER telegraphy (torn tape): 


radio and local circuits consisting of printers 
autoheads, perforators and. line terminating 
Systems. 

APPLY to Crown Agents, 4, Millbank, S.W.1, 
for further particulars, stating age, name, brief 
details of qualifications and experience and 
quoting reference M2/52209/WF. [2798 


dBase assistant. 


AGE preferably under 30, required for duties 
which include development construction and 
proving, of special test equipment within a 
large and expanding’ development division: 
experience of electrical measurement tech- 
niques and knowledge of circuitry at low fre- 
quencies is required. 

SUITABLE practical experience as 
initiative and thoroughness are 
qualifications for this position. 
SALARY in. accordance with age and experi- 


ence. 

APPLICATIONS, in writing, to Personnel 
Manager, R. B. Pullin & Co., Ltd., Great West 
Rd., Brentford, Middlesex, quoting ref. ES/398. 


well as 
important 


[2805 
SSISTANT Engineer (Telecommunications) . 
REQUIRED by the Engineering Inspection 


Department of the Office of the Crown Agents 
for Oversea Governments and Administrations, 
for appointment normally to pensionable estab- 
lishment on probation for two. years. Com- 
Mencing salary between £905 (at the age of 
23) and £1,442 (at the age of 34 or over) in 
the scale rising to £1,643 a year. A fully quali- 
fied Officer may be eligible for special increase 
of £95 within maximum scale after two years’ 
service. Liberal leave allowance. Travelling 
expenses and/or car mileage allowance and sub- 
sistence allowances. Five-day week. 
CANDIDATES preferably 23-34 years of age, 
shovld have had a basic training in telecom- 
munication and electronic engineering with sub- 
sequent manufacturing and test experience in 
at least one of these fields. They should be 
corporate or graduate members of the Institu- 
tion of Electrical Engineers or-possess equivalent 
qualifications. ae 

DUTIES include visits to manufacturers’ Works 
in the United Kingdom. and possibly the 
Continent of Europe to advise and assist in 
maintaining required standards and to carry 
-out inspection and acceptance tests in connec- 
tion with contracts for a wide range of equip- 


ment. 

THE selected candidate will be required to work 
in one of the Crown Agents’ outer London 
Offices, probably in Middlesex or Essex. 
APPLY to the Crown Agents, 4, Millbank, 
London, S.W.1, for further particulars, stating 
name, age, brief details of qualifications and 
experience, and quoting reference RE Ort ete 


HE LONDON HOSPITAL, Whitechapel, E.1, 

requires a young man to assist-with main- 
tenance and construction of electronic appara- 
tus in the Department of Electro-encephalo- 
graphy. Previous experience in this field is 
not necessary, but familiarity with electronic 
technique is essential. Starting salary accord- 
ing to age and experience, scale £376-£714 
p.a, Continued study is encouraged and facili- 
ties will be provided for this. Applications, 
with names of-two referees, to the House 
Governor as soon. as possible, [2799 


BRITISH AIRCRAFT 
CORPORATION 


PACEMAKERS 
IN 

AVIATION 
PROGRESS 


A supervisory vacancy exists in the Radio Inspection Depart- 
ment at Filton, Bristol, for a fully experienced 


RADIO/RADAR ENGINEER 


Applicants must hold a current A.R.M.E. Radio Licence 
Category A and B with Radar and Navigation éendorse- 
ments. The department is responsible for the installation 
and inspection of Radio and Radar equipment in aircraft, 
for the maintenance of Airfield Landing Aids and for a 
D.G.1./A.R.B. approved Radio Workshop. 


This is a staff appointment and carries good prospects 
1 Excellent welfare and 
pension schemes. Holiday arrangements honoured. 


of promotion. 42 hour week. 


Please write giving details of experience, qualifications and 


present salary to:— 


Employment Officer, Room AIR/41/WW, 


British Aircraft Corporation, 
Filton, Bristol. 


— 


BRITISH AIRCRAFT 


CORPORATION 


CHOSED Circuit TV Testers. 


WE invite applications from test engineers with 
previous industrial experience on closed circuit 
TV equipment; interesting work on TV cameras, 
camera contro] units and a variety of monitors, 
including transistorised equipment; successful 
applicants will be offered positions on the com- 
pany’s permanent staff; salary in line with 
qualifications and experience; holiday arrange- 
ments will be honoured, superannuation scheme. 
company station transport.—Apply in_ writing 
to Personnel Officer, Peto Scott Electrical 


Instruments, Ltd., Weybridge, Surrey. [0137 
Seabed TELEPHONE BOARD. 
APPLICATIONS are invited from _ suitably 


qualified nationals of Singapore and Malaya 
for employment as Telecommunications 
Engineers with the Board. 

COMMENCING salary will be awarded accord- 
ing to experience in scales ranging from $700 
to $1,456 a month which includes a cost of 


living allowance of 25% of basic salary. Pro- 
vident fund is operated. Free passages. 
CANDIDATES should be Graduates of the 


Institution of Electrical Engineers or possess 
a degree in electrical engineering and prefer- 
ably have had some experience of telephone 
communication engineering. 
CANDIDATES lacking practical experience but 
possessing Grad. I.E.E. membership or quali- 
fications granting exemption from the Institu- 
tion’s examinations are still encouraged to 
apply as consideration will be given to arrang- 
ing courses for those selected.  . 
APPLY to Crown Agents, 4, Millbank, London, 
S.W.1, for further particulars, stating age, 
name, brief details of qualifications and _ ex- 
perience, and quoting reference M2/51946/WF. 
[2800 


FPRCE NICAL Officer (Telecommunications). 


Required by the Government of Northern 
Rhodesia on contract for one tour of 36 months 
inthe first instance. Commencing salary 
according to age and experience in scale rising 
to £1,580 a year. Gratuity £450 approx. on 
completion of 3 year contract. Free passages. 
Liberal leave on full salary. Accommodation 
provided at low rental, Children’s education 
allowances. 

Candidates, 22-45 years of age, should possess 
at least one City and Guilds Certificate and 
have had a minimum of 2 years training with 
at least 2 years subsequent practical experience 
in the installation and maintenance of one 
of the following branches of telecommunications 
engineering :— 

(i). Carrier Equipment, 
io phones. 

(ii) V.H.F. radio equipment. 

(ili) H.F, radio transmitters and receivers. 
APPLY to CROWN AGENTS, 4, Milbank, 
London, §.W.1,. for further particulars, stating 
age, mame, brief details of qualifications and 
experience, and quoting reference M2/52145/ 
WF. [2791 
RAG NAVAL ENGINEERING COLLEGE, 
1 


telegraph and _ tele- 


Plymouth. 

Unestablished post for assistant experi- 
mental officer in an electronics laboratory as 
demonstrator for the preparation, develop- 
ment and supervision of laboratory work in 
support of engineering degree courses. 

Applicants for this post should have a 
pass degree, H.N.C. or equivalent. Some in- 
dustrial. or teaching experience desirable. 

3. Salary scale £858 p.a. at age 26, maximum 
£1,053 p.a. (scale under review). 

4. Application forms obtainable from Captain, 
R.N. Engineering College, Manadon, Plymouth, 
to be returned by 19th May, 1964. [2811 
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OUTSTANDING OPPORTUNITIES 


by this young and rapidly expanding 
Company to men interested in the de- 
velopment of electro-musical devices. 
Applicants should have experience of 
Audio or Musical electronics, be of 
an inventive nature and be prepared to 
design and develop without super- 
vision. Age range 22-35. 

Write in first place to — - 


WATKINS ELECTRIC MUSIC LTD 


66 OFFLEY RD-LONDON-SW3 


| Bee lt crepes EDUCATION COM- 
MITTEE : 


OYAL NAVAL ENGINEERING COLLEGE, 
Plymouth. 
DEMONSTRATOR (Assistant Experimental 
Officer) for Electronics Laboratory duties in 
_ support of engineering degree courses: to pre- 
pare, develop and supervise laboratory work. 
Qualifications: Degree, Dip. Tech., H.N.C.. or 
equivalent. Some industrial or teaching experi- 
ence desirable. Salary: £858 at age 26, rising 
to £1,053. Application form from The Captain, 
R.N.E.C., Manadon, Plymouth. Closing date 
for receipt of applications 12th May, 1207. A706 


ps CAMBRIDGE WORKS Ltd., Haig Rd., 
Cambridge. : 

® SINGLE sideband equipment. 

* VHF radiotelephone equipment. 

* HI-FI reproduction equipment. : 
WE require trained personnel for production 
teas and fault finding of modern equip- 
ment. q 

WE have limited vacancies for more senior and 
experienced men with drive. who can lead 
small teams engaged on this work. 

WE have also !imited vacancies for persons of 
less experience who can be trained for such 


work. 
APPLY to: The Personnel Manager. 
[0340 


if heehee Engineers (Senior and Junior), 
experienced in Audio and Public Address 
Equipment test methods.—Apply: Mr. R. Brad- 
ford, Grampian Reproducers, Ltd., Hanworth 
Trading Estate, Feltham, Middlesex. [2781 


SLOUGH COLLEGE. Principal: R. Edgar, 
M.Sc., M.A. : 
APPLICATIONS are invited for the following 
post vacant from 1st September, 1964: 
ASSISTANT LECTURER Grade B for Electrical 
Engineering. 
example, Radio and Television Servicing, Blec- 
tronic Servicing. There will be opportunity 
for teaching in other electrical engineering 
branches. Minimum qualification H.N.C. or 
similar. Industrial experience is essential and 
teaching experience (full-time or part-time) 
or teacher training is desirable. 

SALARY in accordance with the Burnham 
Technical Report. viz., £830 to £1,450, with 
additions for qualifications and training, point 
of entry depending upon experience. Removal 
expenses up to £100 may be paid. 
APPLICATION forms and further particulars 
may be obtained from the Principal, Slough 
College, William Street, Slough, to whom com- 
pleted forms should be returned within 14 days 
of the appearance of the advertisement. [2782 


eS engineer is required at our City 
branch to service electronic equipment, can- 
didates for this senior appointment, preferably 
holding City and Guilds Certificate in electronic, 


radio/television servicing, are invited to apply | 


in writing to:— 
H. Y. WILLIAMS, Regional Manager, Sum- 
jock Comptometer, Ltd., 102-108, 


Rd., London, E.C.1. 


tions equipment. 


development experience. 
£1,800 p.a. 


CIRCUIT DESIGN ENGINEERS 


A progressive dynamic Company in South-East England has 
several vacancies for experienced circuit design engineers to 
help in the development of transistorised airborne communica- 


Experience in the design of transistor circuits in the H.F. 
and V.H.F. band is preferred, although engineers with a back- 
ground of R.F. circuit design and a basic knowledge of tran- 
sistors will be considered for these posts. 


Minimum qualifications of H.N.C. and/or two to five years’ 
Starting salary in range of £1,200— 


Write in confidence, giving full details of age, experience 
and qualifications, to Box 5295 c/o “* Wireless World.” 


% 


ARE OFFERED | , 


Mainly for light craft work, for . 


Clerkenwell 
[2793 | 


A WISE CHOICE OF JOB IS 

IMPORTANT. HENCE OBTAIN 

MAX. SELECTION WITH MIN. 
5 EFFORT. 


%* We are recognised throughout the 
Industry as one of the leading 
sources of employment. 


%* We will make a comprehensive 
survey for the job you want in the 
area required. 


%* We are informed of most vacancies 
before they are advertised. Advan- 
tages to you—obvious. 


* We do all spade work—You select 
interviews to attend. 


% We offer service free and in con- 
fidence. : 


*& We cater for Engineers, Draughts- 
men, Writers, etc. All Grades, 


If you have min. of 2 years’ experience 
in British Industry and wish to work 
in London, Home Counties or North 
America, phone or write: 


Electronics Appointments Bureau, 
22 Gloucester Mansions 
Cambridge Circus, W.C.2. 


TEMple Bar 5557/8 


Umere opportunity for a Development 
Engineer with good theoretical and 
knowledge and experience of transistor tech- 
niques (AF, VHP and UHF) to work in a small 
Faget in South Devon. 

LOCATION: B 


* : Brixham. 

*REQUIREMENT: Ability to follow through to 
ee! e stage ideas for tranmsistorised devices. 
PLEASE apply confidentially in writing in first 
instance to:— 5 = 
GORDON J. KING, Technical Director, Audio- 
Vision Developments (Oxford), Léa., S.W. 
Division, New Road, Brixham, Devon. [2815 


UMMER seasonal vacancies exist for ama- 
teurs interested in P.A. equipment to work 
as host/technicians with a large firm of holiday 
caterers, season 14-18 weeks, students with long 
vacations welcomed, applicants must like 


people. 
FURTHER details from and applications, to— 
Dept. RB, Room 503, 419, Oxford St., (2792 


Pee Engineer required for 
our research and development laboratory; 
minimum qualifications H.N.C. or membership 
of professional institution; duties will include 
provision of electronic services to engineering ~ 
and materials development department; ex-— 
perience of applying and devising special elec- 
tronic equipment for engine research and 
material physical tests is desirable.—Applica- 
tion, stating age, qualifications and_experience, 
to Chief Development Engineer, Wellworthy, 
Ltd., Lymington, Hants. [2804 


TESTERS 


required for interesting work 

on L.F. and H.F. Transmitters. 

Previous fault-finding experi- 
ence essential. 


The positions available would be of 
special interest to persons employed 
in the fault-finding and repair of 
television who are keen to establish 
themselves in a position that offers: 


% Satisfactory employment 
3 Five-day week 


% Good prospects of advance- 
ment 


* Staff status 
“Ie Sick pay 
+ Generous salary 
Apply: Personnel Manager 


Multitone Electric Co. Ltd. 


42-20 Underwood St., London, N.1 


May, 1964 


INTERNATIONAL AERADIO. LIMITED. 

TO meet the requirements of constant growth 
and expansion we invite applications from tech- 
nicians and engineers-for an overseas career in 
North, West and East Africa, the Mediterran- 
€an area, the Caribbean, the Arabian Gulf and 
the Far East. If you have recently completed 
Service in’ a trade such as Ground Wireless 
Fitter in the R.A.F. or Radio Electrical Artifi- 
cer in the Royal Navy or have other experience 
in the maintenance of HP and VHF communi- 
cations, RTT and navigational aids, we should 
be interested to hear from you. | Successful 
candidates would normally spend six weeks at 
our Radio Training School, Southall, Middle- 
sex, before proceeding overseas, but in some 
cases staff with suitable qualifications and ex- 
perience may ‘be offered immediate posting. 
Overseas staff receive a tax-free salary with 
married and child allowances if appropriate 
and accommodation, bachelor or married, is 
oe free; other benefits include generous 

-K. leave and membership of an excellent 
yeas ae and life assurance scheme. 

RITTEN applications, please, to Personnel 
Officer, 40, Park. St., W.1. [0084 
Oe exploration.—Holders of H.N.C.. with 

Electronics, or higher qualifications, are 
offered a Dermanent career in Geophysics; from 
headquarters in the U.K. we operate at home 
and on the continent, but more frequently 
in remote areas; actively developing methods, 
mainly electronic, in which your initiative may 
play its part, add technical zest to a life that 
can be adventurous; ability to get along with 
men of other nationalities is of prime import- 
‘ance.—Piease write to Box 5218. 0332 


ENGLISH ELECTRIC — Leo 


Have vacancies for 


COMPUTER 
SERVICING ENGINEERS 


Vacancies exist in many parts of 
the country for Electronic Engi- 
neers of about H.N.C. standard. 
Previous knowledge of computers 
not essential as full training will 
be given. Preference will be given 
to applicants who are acquainted 
with pulse circuitry. 

Staff appointments. 

Applications giving full details 
should be made in writing quoting 
reference WW L13 to: 


I. V. Pugh, 

Personnel and Education Officer 
(Tech.), English Electric-Leo 
Computers Ltd., Kidsgrove, 

Stoke-on-Trent 


Ee ANGLIAN REGIONAL HOSPITAL 


APPLICATIONS are invited from engineers 
experienced in the manufacture, installation 
and maintenance of electro-medical apparatus 
and similar electrical equipment used in hos- 
pitals. Knowledge of X-ray apparatus and 
associated equipment, experience of inspecting 
and reporting on apparatus an advantage. 
CANDIDATES should have a good grounding 
in the field of electronics and preference will 
be given to those who have served a_ suitable 
apprenticeship with O.N.C. or equivalent. 
THE person appointed will be required to work 
in close collaboration with medical and tech- 
nical staff in hospitals. Travelling is entailed 
for which allowances are payable. 

Srey teen will range from £1,061 X42(1) x43(3) 
APPLICATIONS to be submitted to the Board’s 
Secretary, 117 Chesterton Road, Cambridge, by 
llth May, 1964. [2784 


thwart ti ENGINEERS: Post Office. - 8 
pensionable posts in London and provinces 
for mechanical, electrical and electronic engin- 
eers (male) at least 21 and normally under 
35 on 1.9.64, to develop and design communi- 
cations systems and postal services. Candi- 
dates must normally have (or expect to obtain 
shortly) a degree, or Dip. Tech., in engineer- 
ing or physics. Exceptionally, evidence of 
very high professional attainment may be 
accepted in lieu. Starting salary (Inner Lon- 
don) £812-£1,407 according to age. Scale 
maximum £1,680. Promotion prospects. Write 
(preferably by postcard) to Civil Service Com- 
mission, 23 Savile Row, London, W.1, for appli- 
cation form, quoting S/322. (15.) [2783 


As OVERSEAS. CAREER WITH 
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TELECOMMUNICATIONS 


G.E.C. (Lelecommunications) Ltd. are manufacturers of transmission systems in the VHF 
and micro-wave bands and requires the following staff:— 


CONTRACT ENGINEERS 


These vacancies would be particularly attractive to men who have had wide experience 
of the installation and commissioning of telecommunications systems and who are now 


seeking static employment. 


Starting salary not less than £1,100. 


ELECTRONIC DESIGN ENGINEERS 


The job involves the production of manufacturing drawings from laboratory schematic 


sketches. 


A formal qualification together with a mechanical as weli as an electronic 


bent and draughting experience are required. Starting salaries are in the bracket -of 
£15-£17 for those with an appropriate C. and G. final or O.N.C. and higher for those 
with H.N.C. or similar qualifications or. experience. 


SYSTEMS PLANNING ENGINEERS 


We require qualified engineers who have had experience of planning large-scale trans- 
mission systems preferably with overseas telephone Companies. Specialised knowledge 


of line and/or radio systems is essential. 


Apply to:— 


The Staff Officer, 
G.E.C. (TELECOMMUNICATIONS) LTD., 


Coventry 


IRCRAFT Radio Engineers and Mechanics 

with specific workshop experience in one or 
more of the following: VHF, ILS/VOR. 42- 
hour week (40-hr. week commencing _ ist 
October). Salary according to ability. Pen- 
sion Scheme. Overtime and Bonus _ system. 
Apply: Managing Director, Air Transport 
(Charter) (C.I.), Ltd., Willow Road, Poyle 
Trading Estate, Colnbrook, Slough, Bucks. 
The inexperienced need not apply. [2788 


EST engineers.—Applications are invited 

from test engineers with previous industrial 
experience of testing radio communications, 
receivers and transmitters; successful applicants 
will be offered positions on the company’s 
permanent staff; starting salaries commen- 
surate with qualifications and experience.— 
Apply in writing, giving full details, to Person- 
nel Officer, Redifon, Ltd., Broomhill Rd., 
S.W.18. [0252 


DECCA RADAR 


The factory and laboratory now completed at Cowes, Isle of Wight, 
for development and production of Heavy Radar Systems, require the 


following:— 


MECHANICAL INSPECTORS 
ELECTRO /MECHANICAL INSPECTORS 


MICROWAVE 


INSPECTORS 


Applicants should have had experience in the manufacture of mechanical 
and electronic devices, be able to interpret circuit diagrams and mech- 
anical drawings, and should also be familiar with the use of basic 
measuring instruments, micrometers, verniers, etc. 


Interviews can be arranged during the evening or on Saturday mornings, 


on the Island or on the Mainland. 


Please write, giving full details, in confidence to:— 


Personnel Officer, 
DECCA RADAR LIMITED, 
Isle of Wight Division, Newport Road, COWES 
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and Technical sales engineers 


iy 


TELECOMMUNICATIONS LTD. 


b ; CAMBRIDGE 


require the following staff:— 


T COMMUNICATIONS SYSTEMS ENGINEERS 


For the design and testing of VHF and 
UHF communications schemes and 
associated control systems. Applicants 
should have had experience of VHF/ 
UHF communications equipment 
(single channel, Low Capacity Multi- 
Channel and mobile), Line terminat- 
ing equipment and techniques. 


2 TECHNICAL SALES ENGINEERS 
HAVING experience of line com- 
munications in addition to radio 
techniques, experience in the pre- 
paration of tenders necessary. 


Applicants should write to the Personnel 
Manager stating the position for which 
they are applying. 


PYE TELECOMMUNICATIONS LTD., DITTON WORKS, 
NEWMARKET ROAD, CAMBRIDGE 


Be ee TRON ce Technicians, Imperial College, 
ondon 
VACANCIES exist for Senior Technician and 
Technician for interesting and varied duties in 
construction and- maintenance of - electronics 
equipment, including servicing and operation of 
High Speed Photographic Unit and some de- 
velopment work. ONC or HNC desirable; ex- 
ba he in cine-photography an advantage for 
post. Salary scales—Senior Technician 
SBl0ek 1, 010; Technician £580-£815, both plus 
London Weighting of up to £45 depending on 
age, and Qualification Award of £30 or £50 for 
certain specific qualifications. Holiday arrange- 
ments will be honoured. Applications to Profes- 
sor G. R. Hall, Department of Chemical En- 
gineering and Chemical Technology, Imperial 
College, London, S.W.7. [2797 
UNIOR and senior engineers required by 
small progressive London company specialis- 
ing in the installation and maintenance of 
recorded message repeating and pulse triggering 
equipment at exhibitions at home and occasion- 
ally abroad. Juniors should be aged 19-25 with 


practical knowledge and experience. Seniors 
preferably O.N.C. or equivalent. Excellent 
prospects. Write stating age, education, salary 


Tequired and degree of per you feel 
competent to carry, to Box 5304. [2818 


R40 & Television Testers. 


FOR City Factory; good rates up to 7/6 per 
hour; five day week. 

APPLY to Personnel Manager:— 

ALBA a & Television), Ltd., Tabernacle 
St., London, E.C.2. [0012 


N= COLLEGE OF ADVANCED 
TECHNOLOGY. 

ST. John St., London, E.C.1. 

DEPARTMENT of Electrical & Electronic 
Engineering, requires laboratory technicians. 
CANDIDATES should have (a) 4 approved 
G.C.E. subjects at O level or (b) obtained or 
be pursuing the  O.N.C. course in electrical 
engineering. Junior technicians normally re- 
ceive a five-year integrated course in_ all 
branches of electrical engineering. Con- 
currently with practical training each junior 
technician receives part-time day release to 
study for the N.H.C. with a view to qualifying 
as senior techician in college, industrial, 
Government and research laboratories. 
APPLICATIONS to Head of Department for 
details and conditions. Salary within range 
£300 to £890 per annum according to age and 
qualifications. Subsequent promotion to higher 
grade subject to satisfactory service. [2809 


Elizabethan Tape Recorders Ltd. 
require for their 
Transistorised Tape Recorder Programme 


SKILLED TROUBLE SHOOTERS AND TESTERS 


Previous experience of audio amplifier, or transistor circuits, would be 
an advantage, but training will be given to other suitable applicants. 


Canteen and Transport Facilities available. 


Hours: 8 a.m. to 5 p.m. 


+ hour lunch. 


5-day week. 


elizabethan 


Write or Phone: Personnel Manager, Elizabethan Tape Recorders 


Ltd., Crow Lane, Romford, Essex. 


(Telephone: Romford 64101). 


W245 DEPARTMENT, 33, Central Work- 


shop Reme, Newark, Notts. 
TELECOMMUNICATIONS mechanics for over- 
haul of wireless equipment, starting range of 
pay £12/1 to £13/3; progression beyond this 
according to service and qualification; five- 
day 42-hours working week, opportunities for 
external training and promotion.—Apply to 
Officer Commanding, 33 Central Workshop 
R.E.M.E., Lincoln Rd., Newark, or local office 
the Ministry of Labour, quoting reference 
33/CW/1. [0167 


CENTRAL AFRICAN AIRWAYS Invite appli- 
cations from experienced Aircraft Radio 
Technicians for permanent employment in 
Salisbury, Southern Rhodesia; applicants are 
required for maintenance and overhaul of air- 


borne radio and radar equipment, British — 


A.R.M.E. licences are desirable. 
COMMENCING salary approx. £1,330 rising to 
£1,380 per annum, plus licence allowances up 
to £244 per annum for A & B plus radar 
ratings 
33 DAYS paid leave per annum, travel privi- 
leges, excellent climate, low income tax and 
Semis air passages to Salisbury on engage- 
men’ 
APPLY to Manager, U.K. Centra] African Air- 
ways, 
W.C.2. 
Biecteican supervisor with suitable quali- 
fications and/or experience required to 
install, operate and maintain production plant 
for small electronic components; applicants 
should be capable of controlling staff, and 
working with a minimum of supervision; pro= 
gressive position.—Write, with details of salary, 
etc., required, to Box 5298. [2802 


RADIO AND TELEVISION SER- 

VICING' Civilian Instructional 

Officer,®Grade III, required for Voca- 

tional Training supernumerary duties 

ae H.M. Prison, The Verne, Portland, 
orset. 


The successful candidate will be re-= 
quired to carry out relief duties at Home 
Office (Prison Department) establish- 
ments in England and Wales. 


Salary £1,064 to £1,147 plus £54 en- 
vironment allowance per annum, 


Prospects and pensionable employ- 
ment—44 hour week and holidays with 
pay. Quarters not provided. Candi- 
dates must be at least 30 years of age 


on 22 May 1964. 


Qualifications—Full apprenticeship 
plus at least five years’ practical ex- 
perience in radio and television or/and 
electronics servicing. City and Guilds 
Certificate (or equivalent) is desirable. 
Teaching experience would be consider- 
ed an additional advantage. 


Write to Establishment Officer, 


Home Office, R.433/165, Horse- 
ferry House, Dean Ryle Street, 
London, S.W.1. 


Closing date 8 May 1964. 


[DEVELOPMENT Engineer, E, K. Cole, Ltd. 
Southend-on-Sea, require a “development 
engineer aged about 25 years with five years’ 
experience of radio development for work on 
transistor equipment, must be capable of under- 
taking work on own initiative.—Write giving 
details of experience, qualifications and salary 
required to Personnel Manager. (2790 


BOOKS, INSTRUCTIONS, ETC. 


EBB’S. log book for recording - signals 
heard and worked, 112 pages, 954 8in, 
approved format, semi- -stiff covers, excellent 
value 6/- post free, or callers 5/4.—Webb’s 
Radio, 14, Soho St., London, W.1. [0021 


NEW. COMPONENTS — 


INE O.P. transformers and scan coils for 

most makes, exact replacements, from 25/= 
used and 50/- new; send s.a.e. for imm. quote, 
add 3/6 for p. & p.; telephone orders sent same 


day c.o.d.; examples: new LOPT’s; Ekco T231/ 2 


221, 65/-; Pye VT4/7, 59/6; Murphy V250/280, 
65/-; Cossor 938, etc., 62/6; Ferguson ys -8, 
69/6; Masteradio, 65/-; H.M.V. 1840-8, 65/-; 
Alba’ 1321-4, etc., 52/6 used and 14/17 “T/V’s, 
callers only, £1 each.—T.C.S., Lfd., 112, Cam- 
berwell Rd., S.E.5. Tel. Rodney 7917. Open 
all day Saturday. [0334 


Rhodesia House, 429, Strand, meet: 


i il 


May, 1964 


SALES ENGINEER 
SPECIALISED COMPONENTS 
DIVISION 


This is a new appointment brought 
about by the continued expansion of a 
vigorous and young Division. The 
successful applicant will have broadly 
based experience of the microwave 
field or alternatively a sound knowledge 
of one or more of the following subjects: 

Quartz Crystal Oscillators 

Crystal Filters 

Microwave Ferrite Devices 

In addition he will possess a minimum 

qualification of H.N.C., and be in the 
age range of 26 to 30: Fluency in a 
European language would be an ad- 
saneees A competitive salary will be 
paid. 


Marconi 


Please apply to The Marconi Com- 
pany Limited, Technical Staff Officer, 
Group Personnel Services, English 
Electric House, Strand, London, W.C.2, 
quoting reference WW/2000K. 


THE MARCONI ComMPANY LIMITED 


ELEVISION, Tape Rec., Radio Components 
supplied. U.H.F. Complete kits, tuner, 
IF panel, T.B. panel and fittings from £12/12. 


Tuners, IF panels from £6/6. P/P 2 3/6. 
L.O.P.T.s Bkco/Ferranti (U25) 55/-, (U26) 
62/6.  Philips/Stella 1768, 17TG100, 98617, 


8917, etc., 90/-, Ferguson 306, 58/6; 406, 506, 
etc., 67/6. Pye V4, VT17, CIM17, etc., 56/-. 
HMV 1840 to 1854, 60/-, post/packing 3/6. 
Many others can be supplied also. Scan coils, 
Frame and Line osc. and. o/p transf., dual 
controls, knobs, mains droppers, etc., Fireball 


Tuners, Turrets, Biscuits, all IF types, Tape 
recorder/changer belts, heads, Motors, etc. 
C.R.T.s rebuilt 12 mths. guarantee (Callers 


only). 14in, £4/5, 17in £4/10, 2lin £6/10, etc. 
Salvaged Components from all makes, turrets, 
transf. scan coils, etc., enquiries welcome, 
C,.O.D. 2/6: : 

MANOR SUPPLIES, 64 Golders Manor Drive, 
Londen, N.W:11. Spe. 4032. (Callers 589B 
High Road, N. Finchley, N.12. Hill igre 


RECEIVERS AND AMPLIFIERS—SURPLUS 
AND SECONDHAND 


RO Rx’s,_ etc., AR88, CR100, BRT400, 

G209, S640, ete., etc., in stock.—R. T. & 
I. Electronics, Ltd., Ashville Old Hall, Ashville 
Rd.. London, E.11. Ley. 4986. [0053 


NEW GRAM AND. SOUND: EQUIPMENT 


eee recorders and decks by Ferrograph, 
Brenell, Truvox, Vortexion, Telefunken. 
TUNERS and amplifiers by Quad, Leak, Rogers, 
Chapman. ; 
MICROPHONES and stands by AKG, Reslo, 
STC, etc. \ 

THE fabulous Microkit condenser, mic. highest 
professional. performance, kit 20gns; complete 
ready to use, 25gns. 

ALL tapes and accessories. 

RAPID postal service anywhere in world; good 
qUeey, part exchanges welcome; h.p. facilities; 
specialist audio service dept., records, all labels 
—Parastat service. 

LAMBDA RECORD Co., 95, Liverpool Rd., 
Liverpool, 23. Tel. Great Crosby 4012. [2396 


A hues Audio Supply Service and save on cost 
of hi-fi, 7/6 p.a., 60-page photographically 
illustrated (non advert.) hi-fi catalogue, 4/6, 
export enquiries welcome.—10, Clifford St., 
London, W.1. [0132 


Se Rie of post service; I 
players. and tape decks, some at_ special 
prices; speakers, Martin tape kits, Mullard 
amplifier kits, Jason tuners, test meters, all in 
stock, H.P. available; send for free illustrated 
lists, postal only.—Watts Radio, Sect: 
Church St., Weybridge, Surrey. Tel. ASF nT 


record changers, 
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A new range of precision electronic instruments will be in production shortly 
and to help us in our expansion we need the following staff:— 


TEST ENGINEERS 


with sound theoretical knowledge and the ability to test to specification and fault-find 


intricate electronic circuitry. 


SERVICE ENGINEERS 


to service electronic instruments which include —Thermionic Power Supplies, 
Transistorised Power Supplies, Digital Voltmeters, Signal Generators, Oscillo- 
scopes and Servo Equipment. Applicants should be experienced television service 
engineers qualified to R.T.E.B. standard. 


WIREMEN 


required for our Service Department. This is an interesting post for someone who 
has had 2 to 3 years’ previous electronic wiring experience. 


These positions carry full staff conditions including sickness pay, 2 weeks’ annual 
holiday increasing by a day for each year of service to 3 weeks, a well-equipped 
medical centre, company restaurant, non-contributory pension and life assurance 
scheme and an active Sports and Social Club. 


Please write, call or telephone— 


Mrs. G. E. Mills, Personnel Officer, 
The Solartron Electronic Group Ltd., 
Cox Lane, Chessington, Surrey 


LOWer Hook 5252 


LASGOW.—Recorders bought, sold, ex- 
changed; cameras, etc., exchanged _ for 
recorders or vice-versa.—Victor Morris, 343, 
Argyle St., Glasgow, C.2. [0201 


ro ROICA ”’ Recording Studio (Est. 1949) for 

studio and mobile recording, tape/disc 
service, professional quality tape recorders 
(series Y and 5 Ferrograph, etc.) supplied for 
research, language training, etc: one only 
Truvox PD 85 quarter track tape unit as new, 
offered at £40. 


EROICA HOUSE, Ashley Rd., Altrincham, 
Alt. 6688. Studio Director: Wm. Thurlow- 
Smith. A.R.M.C.M. 10122 


fe PE eats can now be seen in London and 
purchased on easy terms; free_brochure.— 
Direct TV Replacements, Ltd.. Dept. W.W. 
27/4, 126, Hamilton Ra., London, S.E.27. 
Gip. 6166. {2307 


TEST EQUIPMENT—SURPLUS AND 
SECONDHAND 


ANTED, Mullard Valve Tester, static or 
W portable, price must be reasonable, details 


to.—Clement Wain, Ltd., 28, High St., New- 
castle, Staffordshire. ; [2794 
IGNAL- generators, _ oscilloscopes, output 


meters, wave voltmeters. frequency meters, 
multi-range meters, etc., etc., in stock.—R. T. 
é& I. Electronics, Ltd., Ashville Old Hall, Ash- 
ville Rd., London, E.11. Ley. 4986. [0058 


TAPE RECORDING, ETC.. 


AVE on cost of hi-fi. See Audio Supply 
notice (advert No. 0132). [0142 


ERROGRAPH 5/AN, mint cond., 9 months’ 
careful use; £68 (London collection) .— 
Box 5303. [0140 


the book essential for 
people.—Send 6/6 to York 
{0187 


UNIQUE buy! Recording tape top, brand, 
534in 1,200ft 19/6; Tin 2,400ft D.P. 28/6: 
p. and p. 1/6 per spool; bargains in all sizes, 
s.a.e. for list. 
E. C. KINGSLEY & Co., 132, Tottenham Court 
Road, London, W.1. Euston 6500. [0272 


Dy Sees learning,’’ 
ali go-ahea.i 
House, Hudders‘ield. 


EEVERS-RICH syncropulse recorder com- 
plete with mixer, pulse box, inter-connect- 
ing tables, transistorized built-in power unit: 
first-class working order, 3 months’ guaran- 
tee; £250.—Audio Systems, 68 Harrowdene Rad., 
Wembley, Middx. Tel. Wem. 0691. [2787 


rTAPE/DISC/TAPE transfer editing; duplicat- 

ing; if quality and durability matter 
(especially with LPs from your precious tapes) 
consult Britain’s oldest. transfer service.— 
Records published for fund raising (Tax Free), 
Sound News Productions 10, Clifford St., Lon- 
don, W.1. Reg. 2745 [0192 


RADIO TESTERS AND 
TROUBLE SHOOTERS (Expd.) 
For Expanding Company. 
Top Rates and Excellent 

Prospects. 


Telephone ADVance 5257 


£900 per annum. 
ROBOPHONE LTD. 


TEST ENGINEERS 


for telephone answering machines. 
recorders and transistors is essential. 


Beulah Works, Beulah Road, Thorton Heath. 
LIV 2278/9 


Basic knowledge of tape 
Starting salary £825 to 
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DIGITAL MEASUREMENTS LTD 


have the following vacancies:— 


(1) SENIOR and JUNIOR 


ELECTRONIC TEST ENGINEERS 
for the calibration and evaluation of digital instrumentation and Systems. 
A good knowledge of transistor circuitry 1s required. Fa ates 

Applications from those experienced in the testing of electronic circuitry 
and of H.N.C. or O.N.C. standard will be particularly welcome. 

(2) LINE INSPECTOR : 

A good knowledge of Line and Sub-Assembly Inspection on Electronic 
Equipment is required to E.I.D. standards: aged 22-25. 

The Company operate a 38%-hour week, a Free Life Assurance and a 
Pension Scheme. 
Please write or telephone: Digital Measurements Ltd., 
~ Mytchett, Aldershot, Hants. 
Telephone: Farnborough 3551 


25 Salisbury Grove> 


ELECTRONIC 
TESTERS 


required 
to work on H.F. and V.H.F. 
equipment, Data Transmission 
and Telegraph systems. 
Apply for full details to:— 
Personnel Officer, 


A. T. & E. (Bridgnorth) Ltd 
Bridgnorth, Shropshire 


GRAMOPHONE RECORDS 


MINISTRY OF DEFENCE 


(AIR FORCE DEPARTMENT) 


have vacancies for 


CIVILIAN RADIO TECHNICIANS 


at R.A.F. Sealand, Cheshire, 

for the servicing, repair, modification, and 
testing of air and ground radio and radar 
equipment. Commencing salary according 
to age is £722 to £929 p.a., max salary 
£1,067 p.a. Houses.may be available for 
renting at West ‘Kirby some 15 miles 
from Sealand. Apply to Ministry of 
Defence (C.E.3h (Air)), Sentinef House, 
Southampton Row, W.C.1. or to any 
Employment Exchange. 


need apply. Also consider 
connections. ; 
c/o ‘* Wireless World ”’ will be treated 
strict confidence. 


Box 5299. 


A 


REPAIRS AND SERVICE 


PEAKER repairs, 2 j 
satisfaction.—L.S. Repair Services, 
ley, Ashford, Kent. 


repairs. by Englands’ leading hi-fi special 
—Telesonic, Ltd., 92, Tottenham Ct. Rd 
don, W.1l.. Mus. 8177. 


So OF BRADFORD, loudspeaker 


: VALVES : 


A Vis ee cartons by return at keen prices; 
send 1/- for all samples and list.—J. & 


GRAMOPHONE RECORD MANUFAC- 
TURER requires first-class Agents in all 
territories of the United Kingdom. Only 
men who consider themselves of top calibre 
Electrical 
Manufacturers’ Agents if they have good 
All replies to Box No. 5300, 


WV SNTED. Tudor AM/FM - radio tunes 


PROMPT cash offer for your surplus brand- 
new valves and transistors.—R.H.S., Bever- 
ley House, Manville Terrace, Bradford, 7. [0191 


cones fitted, guaranteed 
Pluck- 
[0223 


ieee and expert tape recorder and hi-fi 


. Lon- 
[0045 


Bournemouth Education Committee 
BOURNEMOUTH MUNICIPAL COLLEGE 
OF TECHNOLOGY AND COMMERCE 
FULL-TIME and part-time course in 
preparation for 

ADVANCED ELECTRICAL 
ENGINEERING 
of the 


in 


INSTITUTION OF ELECTRICAL 
ENGINEERS 


PART III EXAMINATION 
and special subjects of both Heavy and 


803 


Light Current Groups. The next course 
commences in September, 1964. Details 
from The Principal, Municipal College of 
Technology and Commerce, Lansdowne, 
Bournemouth, Early application is 
advisable. . 


ists 


ATALOGUE No. 15, government surplus 


and electrical and radio equipment, hundreds 


i i S q ressure unit repairs, D.C:B. cone assem- f items at bargain price he experimenter 
A., Boxmakers, 75a, Godwin St., Gein Ae bliee in eaitaae! arene arate ety aCe pueda a fee pyre Geer epee 
Boulton, 134, Thornton Rd., Bradford, 1. Tel. cost refunded on purchase of 50/-.—Arthur 
~ VALVES” WANTED - 5 22838. {0171 Balls Radio Control, Ltd., 93, North sate 

seria z V and FM tuners, all makes, completely TIS IUOTs i 
WE. cae Beier ve teat Ramis Alea sae overhauled, 90 days’ guarantee; state [ *5ce quantity sealed relays, up to 6 pole, 
are se fia b ae a Ws ih ce Wires model and complaint for prompt service.— contacts 0.5 to 100 amp; also time delay 
coe eee ie Coen St Twalvorinin { Tuner Service, Clay Hill, Beenham. Nr. Read-'| relays; Cannon plugs and sockets, all sizes; 
1 » Lo, ” pton. | ing, Berks. Tel. Woolhampton 2178. [2780 | circuit breakers, single- and three-phase: 
(0102 nickel cadmium batteries, 28v, 140ah; above 


A types of valves British or American, 
transmitting and receiving; keenest cash 
prices paid. What have you got to offer?— 
Write or call Lowe Bros., 95-97, Redchurch St., 
London, E.2. Tel. Shoreditch 4415-6. [2382 


> -. WANTED, “EXCHANGES 


ANTED, all types of communications re- 
ceivers and test equipment.—Wvetails to 


materials, tools; s.a.e.—Whiston 
WCW). New Mills, Stockport. 


IGH quality R.C.A.F. 


vited.—Box. 5301. 


R. T. & I. Electronics, Ltd., Ashville Old ETALWORK, all types cabinets, chassis, 
Hall, Ashville Rd., London, E.1l. Ley. 4986. racks, etc., to your own specification, 
(0163. | Capacity available for small milling and cap- 


: 3 i Bs 
E purchase for spot cash, modern used hi- Eee ee eae 


fi equipment, quality tape recorders, com- 


W 


St., Loughborough. 


MISCELLANEOUS 


Gee my cat? Electrical, relays, mechanical, 
(Dept. 
[2729 


surplus equipment 
available in quantity; trade ecaenetar 


PHILPOTT’S METAL WORKS. Ltid., saat te 


.items taken from Thor missile equipment: 
trailer equipment.—Branson, Park Rd., 
Peterborough. [2810 


OR sale due _to reorganisation—several Vor- 

texion and Ferrograph tape recorders avail- 
able from £40 to £65, factory maintained. 
Ribbon/M. coil microphones on desk stands to 
match, £6 to £8. E.M.1. L2B battery portable 
72 i.p.s., two microphones, earphones, spare 
battery cassette, canvas carrying case, etc., 30 
hrs, use, £55. Stuzzi battery portable, metal 
case plus plastic carrying case, 7% i.p.s., £29. 
Tandberg series 4 and Simon SP5 stereo tape 
recorders at £57/10 each. Ampro Stylist-Major 


111, 


in- 
8 


munication RXS, stereo gear, etc., etc.: call, Mk. 3—l6mm Projector—magnetic recording/ 
write or telephone, best prices given.—Miller’s Be better bargains, send s.a.e. for | Playback plus optical. All accessories, includ- 
Radio, 38a, Newport Court, few yards from tree catalogue of Government and manu- | ing R.C.U.; etc., £195.—Griffiths Hansen (Re- 
Leicester Square Underground station. Ger. | facturers’ electronic surplus, to—Superadio | cordings), Ltd., 24/25 Foley St., London, W.1. 
4638. Est. 20 years. Buyer can collect ite (W.), Ltd., 116, Whitechapel, Liverpool, 1. [2813 


100 miles radius. 


FIELD SERVICE ENGINEER 
(MEDICAL ELECTRONICS) 
A vacancy exists for a Service Engineer to work on a wide range of high quality 


medical electronic instruments. The position is based in Bedford but involves a 
certain amount of travel throughout the British Isles. 


Applicants should have a sound basic knowledge of electronics and a clean 
driving licence. Experience in a similar position could be an advantage. . 


Good salary and prospects in a rapidly expanding organisation with an inter- 
national reputation. Pension scheme and monthly staff position, 


Apply in writing to:— 


The Personnel Office, 
Hewlett Packard Ltd., 
Dallas Road, 
Bedford. 


(2564 


SENIOR TEST ENGINEER 


Experience in the magnetic recording 
field preferred, but training will be 
given plus a high salary to the right 
applicant. toy 


Superannuation scheme, restaurant, 
etc, ’ 
Applications to:- 
The Personnel Officer 
DATA RECORDING INSTRUMENT 
COMPANY LIMITED 


Hawthorne Road, 
The Causeway, Staines, Middlesex 
Staines 55121 


wanted, official manuals for Thor countdown - 


espana d 


EE A eo 
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TECHNICAL WRITERS 


required with experience in 
Telecommunications (V.H.F.) 
Computers (Analogue and Digital) 


Please write or phone WATKISS STUDIOS 
LIMITED, HOLME COURT, 
BIGGLESWADE, BEDS. 
Telephone 3079 or 3279 


FEPPYSTONE 770R Receivers, all eon es ATOMIC ENERGY RESEARCH ESTABLISHMENT 


and guaranteed three months; 


ee, Matting aha Prose HARWELL, BERKSHIRE 
operated. What offers? 
BATTERY charging boards’ for 220 volt or offers 


110 volt D.C. 7 amps; £47/10 


PLEASE apply to: The Gt. Gy. Coal, Salt & SKILLED EMPLOYMENT with HOUSING 


Fish Dock Road, Grimsby, Lines. [2' 2786 


HE ASSOCIATION OF PROFESSIONAL ELECTRONIC MECHANICS 


BA eee Unterecte ct member cradles N 
ee eer. te bbe se ka cata set 
34A, Arterberry Rd., London, S.W.20. [0173 PRECISION FITTER/MACHINISTS 


to 


LECTRONIC wiring, chassis assembly. 3 

aad Stal tee y : tc HOUSING for married men on modern estates after 
I anager, | O. B-:. Jones.. | 34, a short wait during which lodging allowance is payable 

Tanrhiw_Rd., Tregarth, Nr. Bangor, Nortk M ‘3 
Wales. Tel. Bethesda 477. 12759 + GENEROUS LEAVE AND SICK PAY. 

ECTIPINRE. Bolensa) | and _ Eiticon — units x SUPERANNUATION SCHEME. 
good, deliveries.” | pst planet eel tc FURTHER EDUCATION FACILITIES. 
Rivermill, Harlow, Essex. Tel. Harlow 2eanl. *& PROMOTION OPPORTUNITIES. 

IRTRONICS, Ltd.. for coil winding assembly Send postcard for illustrated leaflet and application form to 
Seat eatin A | Achiner et Bae Conk, Labour Branch ref. H.312/WW, Building 329, A.E.R.E., 
S.E.8. Tel. Tideway 2249. [2808 Harwell, Didcot, Berks. 


VALVE testers and 10-line auto telephone 
exchanges built to order; capacity for de- 
velopment and assembly of electronic equip- 


-sreepeveboieey 3 le to Ashton Electronics, = ee eetigh ‘sl Apher Drifyeen 
angoedmor, Cardigan, for prompt service. undertake e manufacture o rans- OSERVICES OFFERED 
[2807 formers singly or in quantities to any SERVICES OFFERED 
needa asta design, een and manu- specification all work guaranteed for - 12 NDUSTRIAL Electronic Control, a small com- 
See ts geeantnes Shee Srooene te | mpnths. oy PAnY Specialising tn the above has eapacity 
PEEP MaGnuATcicome hones orl writed/Partech for sub-contracts involving design, manufacture 
(Electronics), Burrowfield, Welwyn Garden LADBROKE TRANSFORMER Co., Lid., 820a., | or maintenance. —Saunders Electronic Mfg. Co., 
City, Herts. Welwyn Garden 21642. [2806 | Harrow Rd., London, N.W.10. Tel. Ladbroke | Ltd., 10, Cash’s Lane, Coventry. Tel. Coventry 
0914. [0220 © 28631. [0026 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
WINDSCALE AND CALDER WORKS 


AUDIO INSTRUMENT MECHANICS 
EN GIN EERS Windscale and Calder Works require experienced men with knowledge 


of electronic equipment and/or industrial instrumentation for fault diagnosis, 
repair and calibration of a wide range of instruments used in nuclear reactors, 
radiation laboratories and chemical plant. This work involves the main- 
tenance of instruments using pulse techniques, wide band low noise ampli- 
fiers, pulse amplitudes analysers, counting circuits, television and industrial 
-and = maintenance of Tape instruments used for the measurement of pressure, temperature and flow. 


Recorders and Instrumentation 
G.P. Tape Decks. A knowledge Men with at least five year Services, Industrial or Commercial background 


of wiring techniques would be a_ | of radar, radio, television, industrial or aircraft instruments are invited to 
distinct advantage. Applicants write for further information. 


should have several years’ ex- 
perience of electronics, and be 21 Rate of pay £14/5/- rising to £15 per week. 


years or over. Please apply in : ‘ Pe 
writing giving details of age, Married men living beyond daily travelling distance will be eligible for 


qualifications/experience and housing. A lodging allowance is payable whilst waiting for housing. 
quoting Ref. WW/E/30/11 to:— 


The Installation and Mainten- 
ance Division of E.M.I. Elec- 
tronics Ltd. require a number 
of Audio Engineers to join a 
team engaged on the installation 


: Write for details, quoting reference BP.195 to:— 
. ee apes eeemeel aaa Works Labour Manager, U.K.A.E.A., 
EMI vette Windscale and Calder Works, Sellafield, Seascale, Cumberland. 
.M.I. i 
Hayes, Middlesex. 
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an invaluable 


mathematical 
techniques in 
electronics and 
engineering 
analysis 


new book 


This book is of the utmost value not only to the 
electronic and electrical engineer but to all techno- 
logists and scientists who have mathematical problems 
to solve in connection with their work and wish to 
learn the quickest and most practical methods Ge 
dealing with ‘them. 


Divided into two parts, the first part consists of 
general mathematical techniques. The second part 
deals with more specialised applications of math- 
ematics to problems in electronics 2 electronic 
engineering. 


J. W. Head, M.A. (Cantab.), F.lnst.P., A.M.I.E.E. 


A small number of references is included giving 
sources of further information to those particularly 
interested in topics discussed. 


45s net BY POST 46s 


224pp. 67 illustrations 82” x 52” 


e obtainable from leading booksellers ‘ r “ 


ILIFFE Books Ltd. 


DORSET HOUSE STAMFORD STREET 
8WW—180 FOR FURTHER DETAILS. 
LOUDSPEAKER 


A. ENCLOSURES} | 
; Corner 172 ARU Enclosure for 
Goodmans 12” Speakers 
£16-10- 


LONDON S.E-E, 


THE BIGGEST METER 
BARGAIN GF ALL TIME!! 


Brand new Ex-Admiralty Meters, 
all strong high grade movements, must 
have cost the Admiralty over £10 each. 
Yours for a few shillings only—read on. 


150-0-150 D.C. Ammeter, in grey 
metal case (with legs), very superior 
movement (actual deflection [5-0-I5 
mja.), requires external shunt. 20/-, 


100% TRANSISTORS 


0C44, OC45, OC81, OC8ID, 3/6 each. 
OC170, AFII7, OCI7I,. 4/- each. 
OC26,- OC35, 10/- each. XBI03, 


A. DAVIES & CO. 
(CABINET MAKERS) 
3 Parkhill Place (off Parkhill 
Road), London, N.W.3 
GULliver 5775 


XA102, XAI12, 2/- each. RED-AND 


WHITE SPOTS I/- each. XCI4I 6/- 
each. 250M ZENERS, 3/6 each. 
4 v. to 22 v. S.A.E. LIST. 


8W W—182 FOR FURTHER DETAILS. 
L®4¥E it to us. 


post 4/-. 

0-20 A.C. Ammeter (self-contained 
shunt). 6in. scale, flange mounting, 
200-300 cycles (but gives dead accurate 
readings on 50 cycles). 25/-, post 4/-. 
0-60 Amp. A.C. Meter (333 cycles) 
in 8 x 6in. iron case (internal shunt) 
with provision for illumination, shock 
proof mounting, first grade movement. 
17/6, post 4/-. 

10-60 Amp. A.C. Meter, otherwise 
as above. 15/-, post-4/-. 
180-280 volt D.C. Meter. 
as above. 20/-, post 4/-. 
60-0-60 Amp. D.C. Meter, as above» 
external shunt required. 20/-, post 4/- 
400-0-400 Amp. D.C. Meter, as above 
external shunt required. 20/-, post 4/-+ 
All the above are guaranteed new 
and perfect. 

BIG BARGAIN PARCEL containing 
one of each of above (7 meters, probable 
new cost almost £100) for only £4 plus 
10/- carriage. Money back if not satis- 
fied and returned within fourteen days, 


R. SANKEY 


Regal Cinema, Atherstone, Warwicks. 
Tel: Ather:tonz 2220/3219 


Physically 
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FOR all electronic wiring, small or large, metal 
fabrication, engraving, etc., highly competitive 
prices and excellent delivery. 

APPLY: Contracts Manager, C. & B. Elec- 
tronics, Ltd., 3, Wellington Road, St. Mary 
Cray. Orpington, Kent. Tel. Orpington mone 


Pes circuit service; small quantity runs 
quickly and economical.—Quotations and 
information from Teleradio Co., Ltd., 18, Turn- 
pike Lane, N.8. (2638 
Gu of engineers have capacity for design 
development, electronic control and 
Specialized equipment assembly available. gee 
5302. [2814 
E undertake the design and development 

of process control systems, equipment Ree 


static switching devices.—Henry Reeves. Lid., 
19, St. Michael's St., Oxford. Oxford Aa 


: TECHNICAL TRAINING 


EARN Radio and Electronics the New Prac- 
tical Way! Very latest system of experi- 


menting with and building radio apparatus.— 
‘—Free brochure from Dept. 
Reading. 


‘“‘as you learn.’ 


W.W.10, Radiostructor, ____[oear : 


I\\ TANNOY: / 


For sound sense 


WEST NORWOOD LONDON SE27 
GIPSY HILL 113! 
8W W—183 FOR FURTHER DETAILS. 


B. W. CURSONS 
78 BROAD STREET, 


CANTERBURY 
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DAMAGED METER? 


Have it repaired by Glaser 


Reduce overheads by having your damaged 
Electrical Measuring Instruments repaired 
by L. Glaser & Co. Ltd. 
We specialise in the 
repair of all types and 


makes of Voltmeters, 
Ammeters, Microam- 
meters, Multirange Test 
Meters, Electrical Ther- 
mometers, Recording 
Instruments, etc. 
As contractors to various 
Government Departments, we are the leading 
Electrical Instrument Repairers in the Industry. 
For prompt estimate and speedy delivery send 
defective instrument by registered post, or write to 
Dept. W.W.:— 


L. GLASER & CO. LTD. 


96-100, Aldersgate Street, London, E.C.1 
Tel.: Monarch 6822 
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GENUINE OFFERS! 


Purchased direct from the liquidator of 
Walter Instruments Ltd. BRAND NEW 


“WALTER” METROPOLITAN 


MAINS/BATTERY TAPE RECORDER 
’ Maker’s list price 55 Gns. 


Ove £25 Carr. & Ins. 15/- ex. 


Double your fun with this revolutionary tape recorder. 
It makes you independent of mains electricity supplies; 
yet it’s full size and gives you BIG 2-WATT OUT- 
PUT and faithiul reproduction on batteries or mains, 
plus all the advantages of mains or battery recording 
indoors—outdoors—anywhere everywhere, 


METROPOLITAN 4 


BRAND NEW in maker’s cartons, Thoroughly 
tested before despatch. Just some of the wonderful 
features of the ‘* Metropolitan ’':—A.C. mains 100/ 
250 v. or 3 Ever-Ready PP9 or Vidor VT9 dry bat- 
teries (9 v. each battery). Twin-track. Hi-Fi perfec- 
tion with enough volume to fill a small hall on mains 
or battery. 32 i.p.s. Rey. counter. Record safety 
button. 7 x 4in. high fiux speaker. Magic-eye 
indicator. Mixing and superisposing facilities. Out- 
puts for external speaker and amp. Reel size 5zin. 
max. Weight only 17} Ibs. Overall dimensions 
14 x 133 x 5}in. Complete with S50ft. tape, spools, 
-radio/gram, recording léads and plugs. Hi-Fi micro- 
phone. Instruction booklet and SERVICE MANUAL. 


HIGH FIDELITY ULTRA LINEAR 
20 WATT POWER AMPLIFIER 


—— 


il il | 


1 H | nh 
mi HOARE 


ar 


| 

Printed circuit design 
having a rated output 
of 20 WATTS at less 
than 0.1% total har- 
monic distortion and 
a hum level of —S0dB. 
The frequency — res- 
ponse is level from 20 
to 20,000 c.p.s. + _ 
1 dB #H.Y. line is 
Thermal fused. Siemen’s rectifiers. Valves 2-BL34, 
2-EF80, 1-ECCS' ‘The pre-amp is JASON design and 
make using 2-BCC83 valves. Six position input 
selector switch for Radio, fapehead, recorder, micro- 
phone, crystal or magnetic pick-up. Base and treble 
controls give 15dB cut and lift. Rumble filter and 
treble turnover. Our Price £18. Carr. & Ins, 15/-. 


ZEPHYR 7 TRANSISTOR 2-BAND RADIO 
A de-luxe 2-band 
radio for Medium 
wave 535-1605 
K/es. and Long 
wave 160-280 
Ke/s. The tran- 
sistors as fitted 
are American 
made and pro- 
vide power and 
long distance re- 
ception a pleas- 
ure in listening. 
Two tone cabinet, 
complete with fine leather case and wrist strap, 
dynamic earpiece, battery and additional aerial for 
use in car. Our price £5/19/6. P. & P. 2/6d. extra. 
Send 6d. stamp for our latest lists. 


J. E. SEXTON LTD., 162 Grays Inn Road, 
London, W.C.1.  ~ Tel.: TERminus 0228 
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Quartz Crystal Units 


For 
ACCURACY 


RELIABILITY 
PRICE ECONOMY 


you can ie 

‘ Wena 
DEPEND eee) 
on Price List. 


THE QUARTZ CRYSTAL CO. LTD. 


Q.C.C. Works, Wellington Crescent, 
New Malden, Surrey (MALden 0334 & 2988) 
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ADIO. and TV_ exams and courses by 
Britain’s finest home study school; coach- 
ing for Brit.I.R.E., City & Guilds, Amateurs 
Licence, R.T.E.B., P.M.G. Cert., etc.; free 
brochure from—British National Radio School, 
Russell St., Redding. ; [0189 


.M.G. Certificates, City & Guilds examina- 
tions, Brit.I.R.E., also many non-examina- 
tion courses, with radio,, TV and electronics: 
study at home with world-famous I.Cc.S.—Write 
for free prospectus, stating subject, to Inter- 
national Correspondence Schools (Dept. 443), 
Intertext House, Parkgate Rd., London, meee 
0029 


ITY & GUILDS (electrical, etc.), on “No 

Pass—No Fee’ terms, over 95% successes. 
——For details of modern courses in all branches 
of electrical engineering, applied electronics, 
automation, etc.. send for 148-page Hand- 
book—free and post free.—B.1.E.T. (Dept. 
383A), 29, Wright's Lane, London, W.8. [0017 


Borron TECHNICAL COLLEGE 


PRINCIPAL: A. J. JENKINSON, M.A, 
ELECTRICAL ENGINEERING DEPARTMENT 
HEAD ~ of Department: A. C. Normington, 
B.Sc.(Eng.), M.1.E.E., M.Brit.I.R.E. 
DIPLOMA in electronic engineering. : 
A FOUR year full-time course for the college 
diploma. ; 

ENTRY requirements: four G.C.E. passes, in- 
cluding English, language, mathematics and 
physics at_‘‘O”’ or ‘‘A’’ levels. 

DIPLOMAS are exempted from: the entire ex- 
amination of the British Institution of Radio 
Engineers. te 

PARTS I and_II of the examination of the 
Institution of Electrical Engineers: 


FURTHER particulars from the _ Principal, 
Bolton ‘Technical College, Manchester Road. 
Bolton. | 2817 


ULL-TIME : courses for P.M.G. certificates 
and the radar maintenance certificate, also 
in electrical and electronic engineering.—In- 
formation from College of Technology, ee 


5 TV_set trouble in minutes from that 
great book The Principles of T.V. Receiver 
Servicing, 10s. 6d. all book houses and radio 
wholesalers.—If_ not in stock, from Dept. A. 
Secretary, 32, Kidmore Rd., Caversham, Read- 
ing, Berks. [0089 


240 ELECTRIC POWER amaze? 


ATG from 12 « CAR BATTERY 
"e AMERICAN DYNAMOTOR UNIT 


Os) | Input 12v. output 200/250v. at 150 to 220 watts. 
Perfect for TELEVISION. POWER TOOLS and all 
universal AC/DC ELECTRICAL EQUIPMENT, gives 
wonderful results, Price ONLY £ + 12/- carriage. 
Send stamped envelope for full illustrated details 
J.1 SCIENTIFIC PRODUCTS, CLEVELEYS, Lancs. 
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EXCLUSIVE 
OFFERS 


* R-1471 Communications Receivers .... £16 0 
* 6 volt American Mobile Transmitters, 

ShfaONmme su eM eta 0, caitha sd. £12 10 
% SCR-625 Mine Detectors ............ £14 10 
* American Carbon Mikes, on table stand, 

TIO Wor tane fej rahreneintonhsths ts) axed Ways. arehw oniald es 0) 10 
* American T47 Morse Keys .......... 5 
* AN/FGC-1 Teletype Terminals ........ £75 0 
* American Power Units, PE-237 ...... £12 10 
* S.T.C. RX-5 Receivers .............. £85 0 
* T-4/FRC Transmitters........ BEN Sitecbas £65 0 
* MD-1/FRC Modulators ............ £75 0 
* Motorola Mobile Transmitters 30/40 mc/s 

MSGS nee Setar Stearn ey aie £12 10 
% AN/TCC-3 Telephone Carrier Terminals £150 O 
* Kleinschmidt 2A. 5 unit Teleprinters .. £25 0 
* TT-40/FT Teletype Terminals ........ £55 0 
% E.M.I. Recording Bridges, 230 v. A.C... £12 10 
* E.H.T. Rectifier, 18 KV 500 mja .... £250 0 
* Philco 0.43 Transmitters, 2/12 me/s. .. £7. 0 
* Western Electric Stabilised Power 

Supply, 115 vl amp. tise. 5 e620. oc, £17 10 
*& 85-foot 2iin. dia. Steel Tubular Masts.. £50 O 
* 5-foot Post Office Racks, 19in. wide .. £3 10 
* 15 KVA Constant Current Transformers £75 O 
* Pen Type Personal Dosemeters ........ 15 
“4 1: KVA Double Wound Totally Enclosed 

Transformers, 250/110 vy. ............ £6 10 
% 75-foot Hollow Plywood Masts ........ £35 0O 
* E.M.I. 3794 Waveform Monitors on 

trolley? ahi i cee aulicsbe seh oe £125 0 
* E.M.I. WM5A Oscilloscopes .......... £175 0O 
%* Metro-Vickers H.§.500 Waveform 

Monitors ii. ss eee eee ca ahd £225 0 
% R.201 85-valve Triple Diversity Re- 

COLVOTS aise ica cata Ces wean ae Ole £75 0 


40-page list of over 1,000 different items in stock 
available—keep one by you. 


* R.C.A. 420 me/s. 5-element Yagi Aerial 


BLTAS s eisins seteesainele soils ieee £2 10 
* 19in. Folding Rack Shelves, nickel and 

RTS s ie dhs el ssatsaratiserehasuieweakatre ere Cont £110 
% §S.0.S. Distress Band 500 ke/s. Precision 2 

jg hs BWP Tales ae eee OA Sere page £1 10 
% Woden 400 m/a 20 Henry Chokes .... £1 5 
% Crypton Cabinet Rectifiers, 200/250 v. 

GO BOW) eas eee eh Sore ee ks eke cee £3 #0 
% BC-610 Whip Aerials, 3 sections, 9 feet 

HOES SOAeL aj nei ateote atin a alana alctete ries te £1 10 
% American Condensers, 3,500 mid. 

UW IEE DH MOLTS einer wieioais dre are wibhein cel eicate 10 
%* Precision Mains Filter units .......... 10 
* R.C.A, 25 Watt Horn Projector Speakers, 

range: Wrmile Wye etal scsi swielepa sie. £150 
%* R.C.A. Squadron Announcing Systems, 

capacity up to 12 speakers .......... £95 10 


Seki iA la ie emma ed a cea £17 10 

% Avo Geiger Counters ................ £9 10 

% DAE-1 Marine Receivers .......... £22 10 
% PV-500 watt Marconi Transmitter, 

OLD. MELErsh acremoh csrisieteedinnsis. eietd Misttier ae £200 0 
* E.C.C. 10 KW Rectifiers, 250 vy. A.C. 

U6) 220 he Biase sae tems pene 75 0 

* TCC-3 Carrier Telephone Systems .... £205 0 


% RD-115 Twin Channel Video Type 

Pape Recorders’ wis sicc tira sear £125 0O 
* Type 44—5-unit Keyboard Perforators £12 10 
% Creed Morse to 5-unit Electronic Con- 


WOLEBES ivan We choosy oa ieens h Sistayne sich Gao £95 0 
* Teletype Metal Tables for 2 machines. . £4 10 
% Eddystone 8.750 Receivers .......... £42 10 


Carriage extra at cost on all above. 


We have a large quantity of ‘‘ bits and pieces ” 
we cannot list—please send us your requirements — 
we can probably help—all enquiries answered. 


P. HARRIS 
ORGANFORD - DORSET 


WESTBOURNE 65951 
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THE HIGH - FIDELITY 
MAIL ORDER SPECIALISTS 


GOODS DESPATCHED BY RETURN 


Carriage, Packing & Insurance (U.K.) FREE!! 


AMPLIFIERS . TUNERS . SPEAKERS . MOTORS . PICKUPS . MICROPHONES 
CABINETS . TAPE RECORDERS 

QUAD, LEAK, ROGERS, DULCI, ARMSTRONG, CHAPMAN, JASON, WHARFE. 
DALE, T.S.L., GOODMANS, GARRARD, G.E.C., CONNOISSEUR, W.B. COLLARO, 
LENCO, ACOS, B. J. PHILIPS, LUSTRAPHONE, RECORD HOUSING, FERRO- 
GRAPH, VORTEXION, BRENELL, WEARITE, TANNOY, LOWTHER RONETTE, 
FI-CORD, S.M.R., ETC. 

Hire Purchase terms available @ ‘‘Comparator’’ Demonstrations 


WORLD WIDE EXPORTERS : 
* 


OVERSEAS ORDERS SENT FREE OF PURCHASE TAX > d 
AND SHIPPED PROMPTLY AT MINIMUM COST 

Cc. C. GOODWIN (SALES) LTD. 
(Dept. W52) 7 THE BROADWAY, WOOD GREEN 
LONDON, N.22. Oren 0-6 | Tel: BOWes Park 0077/8 
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YOUR CAREER « RADIO? 


Big opportunities and big money await the qualified man in every 
field of Electronics today—both in the U.K. and throughout the 
world. We offer the finest home study training for all subjects in 
radio, television, etc., especially for the CITY & GUILDS EXAMS, 
(Technicians’ Certificates); the Grad. Brit. I.R.E. Exam.; the Radio 
Amateur’s Licence; P.M.G. Certificates; the R.T.E.B. Servicing 
Certificates; etc. Also courses in Television; Transistors; Radar; 
Computers; Servomechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS’ ex- 
perience in teaching radio subjects and-an unbroken record of exam. 
successes. We are the only privately run British home study Institute 
specialising in electronic subjects only. Fullest details will be gladly 
sent. without any obligation. 


SEND FOR FREE BROCHURE TO:- 


BRITISH NATIONAL RADIO SCHOOL 


DEPT 1 - RADIO HOUSE - RUSSELL ST - READING - BERKSHIRE 
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fully up-to-date 1964 edition of the world’s guide 
to the British plastics industry 


British 


Plastics 


YEAR BOOK 1964 — 


BRITISH PLASTICS YEAR BOOK, now in 
its 34th edition, provides quick answers to all 
daily problems encountered in the plastics 
business. Carefully revised for this edition, itis 
complete, compact, and fully up to date. It 
makes precise information on any aspect of the 
industry available to you at a moment’s notice. 
Containing 11 essential sections, it is the recog- 
nised guide to the plastics industry—its products, 
suppliers, materials, leading executives. 


50s net by post 52s 6d 94” x 64” 608 pp 
obtainable from leading booksellers 
Published for “ British Plastics ’’ by ILIFFE Books Ltd 
DORSET HOUSE - STAMFORD STREET * LONDON : SEI 
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INTER-COM TELEPHONES 
20-WAY PRESS-BUTTON INTER-COM. TELE- 
PHONES in Bakelite case with junction box. Thor- 
oughly overhauled. Guaranteed. §'7/15/-. 

10-WAY PRESS-BUTTON INTER-COM. TELE- 
PHONES in Bakelite case with junction box. Thor- 
oughly overhauled. Guaranteed. £6/15/-. 

5-WAY PRESS-BUTTON INTER-COM. TELEPHONES 
in Bakelite case with junction box. Thoroughly over- 
hauled and guaranteed. £4/12/6. 

SUPERIOR TYPE DESK PHONES, black Bakelite 
eases, Complete with Hand Set. Dial 0-9 and internal 
bell. £3/7/6. 

G.P.0. TELEPHONE TYPE CARBON HANDSETS 10/6. 
5in. ROUND MOVING COIL SPEAKER. 3 ohm. 
10/6; 10in. 22/6. sin. 3 ohm 10/6. 

7x 4in. 10/6. 


EX EQUIPMENT: COLLARO, 3 speed auto changers, 
complete with arm and p.u. Hi-Fidelity Model RC54, 
also Model RO531 A.C. mains. Approx. size 13in. x 
lljin. Height 7in. £8. 


ELECTRICITY SLOT METERS (1/- in slot) for A.C. 
mains. Fixed tariff to your requirements. Suitable 
for hotels, etc. 200/250 v. 10 A. $4/-; 15 A. Q4/-; 
20 A. 104/-; other amperages available, Recondi- 
tioned as new. 2 years’ guarantee. 

QUARTERLY ELECTRIC CHECK METERS, Re- 
conditioned as new. 200/250 v. 10 A. 42/6; 15 A. 
52/6; 20 A. 59/6. Other amperages available. 2 
years’ guarantee. 
INDICATOR LAMPS. 
11x3}in. 15/-. 
BRASS JACK STRIPS. 10 Jack sockets in each strip. 
Size approx. 11 x 3}in. /6. 

8-BANK UNISELECTOR SWITCHES. 25 contacts, 
alternate wiping £2/15/-. 8 bank half wipe £2/15/-. 
6 bank, half wipe, 25 contacts, 4'7/6. 

ALL GAUGES INSTRUMENT WIRE. Tin copper 
enamelled cotton silk resistanee wires from 16 8.W.G. 
to 50 S.W.G. List sent om request. Send 8.A.E. 
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS. 
Ex-Govt. 0-9,999, 25/50 v. D.C. Size 4x1xlin. 
Single coil 2,300. Single coil 5009. 15/-. 

HEAVY DUTY HAND GENERATORS, with handles. 


14/6. 
CHROME TELEPHONE DIALS. 0-9. Suitable for 
inter-office and factory installation. 12/6. 


All prices include carriage in United Kingdom 


23 LISLE ST.( ¢£*: 296°) LONDON, W.€.2 


Closed Thursday 1 p.m. Open ail day Saturday | 
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10 in each strip, approx. size 


g fet Incorporated_ Practitioners in Radio & 
Electronics (I.P.R.E.), Ltd.,. Membership 
Conditions booklet 1/-; sample copy of I.P.R.E. 
official Journal 2/- post free.—Dept. A, Secre- 
tary, 32, Kidmore Rd., Caversham, Reading, 
Berks. (0088 


ADIO officers, see the world; sea-going and 
shore appointments; our many recent suc- 
cesses provide additional trainee vacancies dur- 


ing 1964; ae and boarding students; grants 
and scholarships available; stamp for _pro- 
pectus.—Wireless College, Colwyn Bay. [0031 


¥ He” and Why ’’ of Radio and Electronics 
made easy by a new, no-maths Practical 

way Postal Instruction based on hosts of ex- 
periments and equipment buildings carried out 
at home. New Courses bring enjoyment as well 
as knowledge of this fascinating subject.—Free 
brochure from Dept. W.W.122, Radiostructor, 
Reading. [0240 
-M.I.Mech.E.,  A.M.Brit.I.R.E., City ~& 
Guilds, G.C.E., etc., bring high pay and 
security. ‘‘ No Pass—No Fee ’’ terms; over 90% 
successes.—For details of exams. and courses 
in all branches of engineering, building, elec- 


tronics, etc., write for 148-page Handbook— 
free.—B.I.E.T. (Dept. 387B), 29, Wright’s 
Lane, London, 8. 5, (0118 . 


* TRANSISTORS ” 


3 For Quality Reproduction:- 
BEOLIT PORTABLE 
609 AM/FM ’’—£24.3.0 


%* For Communications Work:- 


EDDYSTONE “ EC10 ’— 
£48.0.0 


Excluding Battery 
See also page 42 


i} 


From Stock at:— 


WEBB’S RADIO 


14 Soho St., Oxford St., London, W.1. 
Tel.: GER 2089/7308 
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“WIRELESS WORLD” TEST INSTRUMENTS 


Complete sets of Metalwork, machine engraved 
Fronts Panels, Special Tag Boards and all 
specified Ist grade components. q 
For professional appearance and performance. 
Send 6d, in stamps for lists. 


MALVYN ENGINEERING WORKS 


Engineers to the Radio and Electronic Industries 


7 CURRIE STREET, HERTFORD, HERTS. 
TELEPHONE: HERTFORD 2264 
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FOR ALL YOUR PANEL WORK 
WRITE FOR ILLUSTRATED 
BROCHURE OF PARALEX 
& LUFBRA ADJUSTABLE 
HOLECUTTERS 


WITH MORSE fy 
TAPER | 
SHANK 

UP TO NO. 4 


OR STRAIGHT 
SHANK 3DIA. 
TO DIA. 


HOLES ACCURATELY BORED 
FROM lin. DIA. TO 124in. DIA. 


AKURATE ENGINEERING Co. Ltd. 


CROSS LANE, LONDON, N.8 
TEL. FITZROY 2670 


8WW—196 FOR FURTHER DETAILS.. 


May, 1964 WIRELESS WoRLD 


DIRECT REPLACEMENT 
TELEVISION TUBES 


: 32 MONTHS FULL ae een I. 
GUARANTEE 


LAWSON 


LAWSON TUBE WITH NEW SILVER 
-ACTIVATED SCREEN AND 
“MICRO “FINE” ALUMINISED 

mt 


ILOOK!)- 


The item you may have been 
searching for is here—if not enquire! 75 
No, 19 SET TR ACCESSORIES Sune DESIGNED FOR 


@ Aerial Variometer Mk, Il, ZA10214 .. 15 0 
@ Control Unit No. 8 Mk. I, ZA10521.... 12 6 oa PERFORMANCE 
@ Connector 12 point screened No. 12C 
(long), ZALO3G68 «2. ke ce GO 
° Qetb ahart acronnel On aah a em sre : , es The modern Lawson Television tubes are specially designed to 
shor ned Connectors...... 
tins lahdcPakscencl Consextera ui 3 6 Ria WUE aE BLite ae the older es of seme set very much imprexss 
@ 12%t. 3-sect. Whip Aerial .......... 7 6 OR RECUNNED BUT NOT PSU OL aDAn ce. a MRSS activated screens Bae ES 
@ Lamps, operator No. GAT ZA293811 .. 26 RESCREENED brighter with better contrast, exclusive micro fine con- 
@ Vibrators, 12 volt, 4 pin Type G634.... 5 0 trolled thickness aluminising gives 50 per cent. more light 
’ @ Armatures for Rotary Transformers, BRILLIANCE CONTROL —— output. New small anode aperture electron guns by Mullard, 
HT 82, ZA28725 No.1 ............ 10 0 Mazda, G.E.C., Brimar, E.E., Cossor, etc., with crisp needle- 
EXTRA PASSENGER h q woe f fe ‘ 
: ; : = TRAIN. SERVICE sharp definition and focus. Silicon vacuum pumping plus depth 
@ Magnetic Relay Switch Type 0.50723, reas 3 formed cathodes giving very long life. Each tube is 100 per 
20 amps, 24 volts ....+...--.....5-. 5 0 Our service is country wide and cent. BRAND NEW (glass excepted) and is designed to 
@ RF Condensers, Ceramic 10-15 kv. whether you live in the Outer fi | h sf b 1 _ 
whe. 400 pf., 500 pf., 750 pf. ........ 5 0 Hebrides or at No. 10 we can we ca tet as the original tube, ensuring complete.,accuracy 
@ Bands and Leads for Headphones’ .. 26 guarantee the finest and fastest and efficiency. 
@ VCR97 CRT Holders _............ 2 0 CRT. servi inG Britai FROM STOCKS OF OVER 5,000 TUBES OF EVERY MAKE 
@ KLG Corundite Seals, Type TLS1 EE ee hae ae eee Ns ; 
Geetaaueg” Ce Pak para an: a ee ae -_-- AND TYPE, WE CAN SUPPLY THE EXACT TUBE YOU 
@ Rotary Transformer with gear box Full fitting iastructions with every REQUIRE BY RETURN. 
Type 46, 20 watts, 18y.-450v. .05mA. £110 0 | | tube. 12’—£4: 10: Terms C.O.D. or C.W.O 


CRI.s 3BP1, 25/-; 5FP7, 20/-; 5CP1, 35/-. | 


Heavy Duty Pressure Unit (ex-re- 


td 

entrant horn), 1}in. dia..screwtop.... £815 0 
@ Power Supply and L.F. Amplifier, 

IND PACU OO CRD lca, bint > Mims cucices £110 O 
@ Bendix Dynamotor 28 -230 vv. 

OG rRsraa tins: wale ne yon Se tee £1 00 
@ Radar Potentiometer (U.S.A,), 

ZASCOG SOBA chiar ie cnet acted £5 00 
@ Test Set TS26/TSM (U.S.A.), Com- 

plete with charts, .................. £310 0 
@ Rectifier Unit a ae 10D/17764, 

230 v. A.C.-240 v. D.C. ............ £100 O 
@ HRO Coils 100-200 tase 180-430 ke/s., 

BODO Kes. icc uy cee ee ee 00 


Jones Plugs and Sockets (Standard size). 4-way, 
2/6 pr., 6 w. 3/6 pr., 8 w. 5/- pr., 10 w. 7/6 Dr., 


12 w. 8/6 pr. 


@ Rectifier Supply Units RA-88-A .... £5 0 Of 
@ Transmitter, RT7/APN1, 27 v. with 

Bil VRIVORs CLO.) Sento tia vciey ces ae £210 O 
@ Transmitter/Receiver TR1986. Com- 

plete with connectors and control box. 

MOGUCOMENION MS Sedaeiie leis ae ee ies 5 00 
@ Transmitter (Sonobuoy) T1945, 

MORI Ok ee ee cere. 2S ieee 00 


10H Plugs and Sockets—large variety available— 
your requirements please. 


P.O. Bulbs 6 v., 24 v. or 36 v., each . 

P.O. Counters, 4 digit 500 ohms. 24 v. 
Telephone Indicator MR No. 3, 
YA 6394 
Sound Powered Headphone, YA4419.. 1 
1 mile Drums Telephone Cable, D3.... £4 
Crystal Calibrator No. 10, complete 

with connecting leadsand spares .... £4 
Class D Wavemeter. Good condition... £4 


@ e008 e082 
SS OAD Dw 


1 
ef 
Abou tinios: 2 v. 16 AH. 4/6. 6 v. ma 


18/6, 6 v. 40 A.H. metal cased 25/-, 6 v. 75 
starter battery 50/-, 12 v. 25 A.H. 55/-. 


@ 860 E.H.T. Rectifier 0 
@ 20-way Jack Plug Strip ............ 12 6 
@ CONDENSER, Oil filled. 240 mfd. 
SEO WSO. WE Bate 68) s. os aleve bobb a ane 0 
@ Test Lead Kit ........ 6 
Oi Marke Moya eo. 25 es Sete cee 3 6 
@ Westinghouse 36 EHT 240 Pencil Rec- 
tifier 6.5 kv. 5mA. 0 
@ 110 volt 6 watt SES Bulbs (U.S.A.), 
per doz. 120 
@ 18-way PVC Cable, hin. ex. dia., colour 
coded per yd. 3 6 
0 
0 
6 
0 
6 
0 


@ 12-way Ditto, each way, individually 
screened per yd. 

@ Marconi Signal Generator, TF517, 
Good condition 

@ Sound Powered Head and Breast, Sets, 
AP12500 


24 v. 


0 
@ Master Contactor, 
No. 10A10994 
@ No. 9 and 10 Jack Plugs... .per doz. 
@ Motor Alternator 220 v. D.C., 230 v. 
MAWES ME Wiss winls cin enw 'n)s.brdis eh lace Sa) dase £25 0 


All items new and unused Government 
surplus, except where stated otherwise. 


Please add sufficient money to cover postage or carriage 
as applicable, 


| GEE eros RADIO 


LIMITED 


15, LITTLE NEWPORT STREET, 
LONDON, W.C.2. GER 6794/1453 
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LAWSON TFUBES 
2, PEACHFIELD CLOSE, 
MALVERN. WELLS, WORGS. 

TEL.: 2100 
8W W—198 


14’—£5: 5:0 
15”17’—£5: 15:0 
21’—£7: 10:0 
CARR. & INS. 7/6 
FOR FURTHER DETAILS, 


DELIVERED FREE 
LONDON POSTAL DISTRICTS: 


10/- Gladly refunded if you 
wish to return your old 
tube (excluding 1I2in.), 


Since 1941 we have 
HAND BUILT HIGH FIDELITY EQUIPMENT 


V.H.F, tuners from £15. Multi waveband tuners 
including or less V.H.F. band from 


£22. Tone control units, Mono and 
Stereo amplifiers, etc. Technical 
details willingly. ‘ 


2 AMHURST ROAD 
1 oe TELSCOMBE CLIFFS 
NEWHAVEN 
SUSSEX 


FURTHER DETAILS. 
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SOUND SYSTEMS 


AUDIO EQUIPMENT 
MANUFACTURES 


STANSTED, ESSEX. 


Phone: STANSTED 3132 
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The RADIO AMATEURS 
HANDBOOK 36/- 


1964 ED., by A.R.R.L. Postage 2/6. 


Understanding T.V. 405, 625, 
Colour, by Davies. Postage 1/3 ...... 

Transistor Amplifiers for Audio 
Frequencies, by Roddam. Postage 


Understanding Amateur Radio, 

new ed., by A.R.R.L. Postage |/- 19/- 
World Radio & T.V. Handbook 

1964, by Johansen. Postage I/-...... 22/- 
Frequency Divider Organs for the 

cons., by Douglas. Postage I/- ...... 25/- 
Stereo for Beginners, by Webb. 

POStAge Od iiss, cececteadee ssoncosmenevetes 7/6 
Oscilloscope Equipment, by Easter- 

lings Postage Gds)..o.uscerepinieerersves 5/- 
Using an Oscilloscope, by Easterling. 

RostageiGd. ascents diesem secensssuare smart 6/6 
Diode Circuits Handbook, by 

Turner. Postage I/-  ...sesssseeseneeee 18/- 


UNIVERSAL BOOK CO. 


12 LITTLE NEWPORT STREET, 
LONDON, W.C.2 
(adjoining Lisle Street) 
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TUDY radio, television and electronics with 
J the world’s largest home study organisa- 
tion; Brit.I.R.E.; City & Guilds; R-1.E.B., 
etc., also practical courses with equipment; all 
books supplied.—Write for free prospectus, stat- 
ing subject, to I.C.S. (Dept. 442), Intertext 
House, .Parkgate Rd., London, S.W.1. [0032 


ECOME ‘Technically Qualified ’’ in your 

spare time, guaranteed diploma and exam. 
home-study courses in radio, TV, servicing 
and maintenance, R.T.E.B:, City and Guilds, 
etc.; highly informative 120- -page Guide—free! 
—Chambers College (Dept. 433), 148, Holborn, 
London, E.C.1. [0013 


I.R.E.. City & Guilds and R.T.E.B. 
Specialised ICS home-study course 
will ensure success. For details of wide range 
of exam. and diploma courses in radio, T.V. 
and electronies, also new practical courses with 
kits, write to: Ics (Dept. 522), Parkgate Road, 
London, S.W.1i1 {0036 


V_ and ~ Radio—A.M.Brit.I.R.E., City and 
Guilds R.T.E.B. Cert., etc., on ‘‘ No Pass 
—No Fee” terms, over 95% successes.—For 
details of exams. and home “training courses 
(including practical apparatus) in all branches 


RIT. 
exams. 


of radio, and electronics, write for 148 
page Handbook—free.—B.I.E.T. (Dept. 397A). 
29, Wright’s Lane, London, W.8. 0016 


RESISTANCE WIRES 
EUREKA-CONSTANTAN 


Most Gauges Available 


NICKEL-GHROME MANGANIN 
NICKEL-SILVER 


COPPER WIRE 


ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 
SMALL ORDERS PROMPTLY DESPATCHED 
B.A. SCREWS, NUTS, WASHERS 
soldering tags, eyelets, and rivets 
EBONITE and BAKELITE PANELS. 
TUFNOL ROD, PAXOLIN TYPE CO'L 
FORMERS AND TUBES, ALL DIAMETERS. 
SEND STAMP. FOR LIST, TRADE SUPPLIED. 


POST RADIO SUPPLIES 


33 Bourne Gardens, London, E.4 
Phone: Clissoid 4688 
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7 


138 


rampian 


WIRELESS WORLD 


FOR PERFECTION IN 
SOUND REPRODUCTION 


Microphones, amplifiers, loudspeakers, etc., with industrial, 
scientific and domestic applications. 


GRAMPIAN REPRODUCERS LTD 
Hanworth Trading Estate, Feltham, Middx. FELtham 2657 
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a new edition from 


PITMAN 


AUTOMATIC VOLTAGE 
REGULATORS AND 
STABILIZERS 


G.N. Patchett, Ph.D., B.Sc. (Hons. Lond.), 
M.1.E.E.E., M.I.R.E., M. Brit 1.R.E. 


Since publication of the first edition 
of this book, new types of voltage 
stabilizers-have become available. Sec- 
tions have been added on the Zener 
diode and on transistor stabilizer cir- 
cuits. Accordingly the book has been 
considerably revised and increased. 
For advanced students and power and 
research engineers. 
£3 5s. net. 


from all booksellers 
Pitman, Parker Street, London WC2 
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TRANSISTORS 
OC19 25/— | 2x0072 
0022 38/- Matched 
0C23 33/6 Pair 16/- 
0024 29/- | OC73. 16/- 
0C25 18/- | OC74 — gy- 
0026 25/- | 0C75 5/6 
0028 24/6 | OC76 3/6 
0C29 25/6 | OC77 19/- 
0C30 40/- | 0078 — g/- 
0C35 12/- | OC79 gj 
6/- | 0C36 21/6 | OC81 5/6 
5/6 | OC41 8/- | OC82 10/— 
6/- | oc42 6/- | OC83  ay- 
8/- | 0043 12/6 | OCS4 — gj- 
3/- | 0C44 —5/- | OC122 16/- 
3/- | OC45 —_5/— | OC123 g0/- 
3/- | OC46 27/6 | OC139 — g/- 
gi- | 0c47  80/- | 0C140 19/- 
8/- | OC57 16/- | OC141 31/- 
4/- | OC58 17/6 | OC169 10/- 
8/- | OC59 18/6 | OC170 8/6 
GET113 6/9 | OA9I1 3/- | OC60 17/6 | OCI71 9g/- 
GET114 6/6 | OA95 3/6. | 0065 22/6 | 0C200 10/6 
GET115 9/6 | 04200 5/- | OC66 25/- | OC201 929/- 
GET116 0A202 5/6 | OC70 6/8 | OC202 24/6 
17/- | 04210 9/6 | OC71 4/8 | OC203 13/- 
GET120 OC16W 0C72 5/6 | 0C204 19/3 
30/- 35/- 00205 30/- 
06206 30/- 


SETS OF TRANSISTORS S 
Set No. |: Comprising OC44, 2x OC45, OC8I. 
Matched pair OC81, 20/- 

Set No. 2: Comprising OC8!, 
OC8I, 10/-. 


ALPHA RADIO SUPPLY CO. 


103 LEEDS TERRACE, WINTOUN ST. 
LEEDS 7 
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matched pair, 


Second Edition 


SOUTHERN RADIO'S 
WIRELESS BARGAINS 


TEST METERS, FOR 
TABLE, 32 x 33 x 2kin. 
D/C M/C. Ranges: 0- 
5,000 ohms; 0-60 mA; 
0-3 volts; 0-1.5 volts, 
Range can be extended 
to» suit’ individual re- 
quirements by addition 
of resistances. (Featured 
in ‘‘ Practical Wireless,’’ 
March 1961 ssue.). 
NEW AND TESTED 
12/6 each plus 2/— P. & P. 
SPECIAL QUANTITY PRICES: 12 for £7. Carriage 
paid U.K. (ex sea routes). 
METERS. 30-0-30 and 3-0-3 volts combined 
ranges with prods, 15/-. 
ATTACHMENTS for ‘‘38” TRANSMIT- 
TER-RECEIVERS Mark II. 
HEADPHONES 15/6 per pair; THROAT MICRO- 
PHONES 4/6; JUNCTION BOXES 2/6; AERIALS. 
No. 1.2/9; No. 2 5/3; WEBBING 4/-3 HAVER- 
SACKS 5/6; VALVES: A.R.P.12 4/63 A.T.P.4 
3/6; SET OF FIVE VALVES 19/-. Postage on each 
item except valves 1/6 extra. 
TYPE ‘*18’? RECEIVING PORTION ONLY 
with 4 VALVES SHORT WAVE 6-9 me/s. 35/-. 
ATTACHMENTS for ‘‘ 18 ” TRANSMITTER- 
RECEIVERS Mark III. 
HEADPHONES 15/6 per pair. HAND MICRO- 
PHONES 4 a. 12/6. AERIALS 5/9; MORSE KEY 
6/6; VALVES: A.R.P.12 4/6, A.R.8. 7/6. A.T.P.4 
3/6; SET OF SIX VALVES 25/-. Postage on each 
item except valves 1/6 extra. 
RECORDING BLANKS. Brand new. Ready 
for cutting. 13in. 6/— each or 15 complete in 
metal case, £4. 


RESISTANCES. [00 assorted useful values; 
new wire end 12/6. -NEW. 

CONDENSERS. 100 assorted Mica; Tubular 
etc. 15/—. NEW. 


CONTACTOR TIME SWITCHES. 
pulses per sec., in case 11/6. 
REMOTE CONTACTOR. For use with above 


2 im- 


7/6. 

QUARTZ CRYSTALS. TYPES F.1.241/243 
2-pin tin. space FREQUENCIES (F.T.243), 
5,706 kc/s. to 8,625 ke/s. 

FUNDAMENTAL. (F.T.241), 20 me/s. to 
38.9 mc/s. (54th and 72nd Harmonics). 4/6 
each. Lists of available frequencies on request. 


CRYSTAL CASES. F.T.241/243. 10/6 per dozen. 


VARIOMETERS for Set No. ‘19,’ brand 
new, 21/-. 

VISUAL INDICATORS (10Q/4), Type 3. 
With 2 meter movements and two neons. New 
in cover. 12/— each. 

BOMBSIGHT COMPUTERS Ex R.A.F. 
Wealth of gears, motors, blowers, etc. Precision 


made and new. £3/12/6. 
Post or carr. extra. Full list Radio Books, etc. 


SOUTHERN RADIO SUPPLY LTD. 


|, LITTLE NEWPORT STREET 
LONDON, Wie GERrard 6653 
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ECOND Thoughts on Radio Theory.’ By 

Cathode Ray of ‘‘ Wireless World.’’ Forty- 
four articles reprinted from popular ‘‘ Wireless 
World ’’ series, in which the author examines 
various aspects of elementary radio science, 
explains them clearly, and shows that there 
may be more behind them than is apparent 
from the usual text-book. This volume deals 
with basic ideas; circuit elements and tech- 
niques; circuit calculations; and some matters 
in lighter mood. An entertaining and helpful 
text-book for the student, refresher course for 
the engineer and reference book for all com- 
bined. 35/- net from all booksellers. By post 
36/4 from Iliffe Books Ltd., Dorset House, 
Stamford St., London, S.E.1. 


May, 1964 


RELAYS 


LARGE KEEN .- QUICK 
stocks * PRICES DELIVERIES. 
FROM STOCK OR | P.O. TYPES 
BUILT TO SPECIFICA- 
TION, COIL VALUES— 3000 & 600 
UP TO 22,000 OHMS G.E.C 
SINGLE — TWIN — are 
SLUGGED SIEMENS 
BUILD UPS — MAKES, 
BREAKS, C/O’s ETC- S.T.¢. 
SILVER — PLATINUM — 
HEAVY DUTY SEALED & 
COMPONENT PARTS HIGH 
SOLD SEPARATELY. 
Write us your requirements SPEED 


SPECIAL OFFER—TO CLEAR— - 
- 3,000 TYPE ONLY 
relays—ex Unit— 


Complete tested 
Immediate delivery. 
Coil values up to 6,500 ohms. 
1¢c/O... 7/6 2 C/O 
4C/O... 10/5 6c/O 

Postage 1/6. 
Also many other combinations of contacts. 
N.B. Special Prices for over 100 lots. 
Over 10,000 type 3,000 coils to clear at 
special prices. 


SLIDING RESISTANCES. 0.4 ohms., 
250 watts to carry 25 amps., warm drive or 
_| ohm., 125 watts to carry 12 amps., slider 
type (12/6, each, 5/- post) COMPLETE 
HEADGEAR SET (TYPE 1), Mike (No. 7) and 
Headphones, etc., brand new (12/6, post 2/6). 
EX G.P.O. HANDSETS, perfect condition. 
Two easily make wonderful intercom. (5/- 
each, post 2/-). LOUD HAILER DIA-. 
PHRAGMS, new (5/- each, post 1/-). 
ROTARY TRANSFORMERS, DYNA- 
MOTORS. ETC., ETC., still available from 
previous ads. 


DEPENDABLE RADIO SUPPLIES LTD. 


12A TOTTENHAM STREET, LONDON, W.1. 
Telephone: LAN 7391/2 
WRITE—CALL—PHONE 
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“Q@Q-MAX”’? SHEET METAL 
PUNCHES 


ROUND, 
SQUARE 
and REC- 
TANGULAR 


The easiest and 
quickest way £ | 
at ; pu are we i = ul 
oles in Pat. Nos. 619178 
METAL. & 938098 


NEW SIZES: 3” round 11/6 +,” round 12/3 
(Key 10d.) 


List of Sizes and Prices on Application. 


BERRY’S RADIO 


25 High Holborn, London, W.C.1I. 
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TOOLS FOR ELECTRONIC AND 
HOME USE 


We stock over 2,000 different Tools, also 
Electric Drill (from 95/-) and all attach- 
ments. Trade Discount Prices to all 
‘* Wireless World ’’ readers. 

PICADOR CABINETS. We stock a 
wide range of Small Storage Cabinets ~ 
with Plastic Drawers. : 
INFRA-RED Heaters and Fluorescent — 
Lighting including our Phillips Com- 


bined Infra-Red and Light Fitting (just 
plug-in to any Lampholder) for 37/6d., 
Post 4/-. 

Send for 50-page Illustrated Catalogue (6d. 
stamps). Suppliers to Leading Firms and 
Government Depts., Schools, etc. ; 


K.E.P. PRODUCTS LTD., 


ASHMEAD ROAD, LONDON, S.E.8 
Tideway. 2449. Prompt Postal Service 
Est. 80 Years. 
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WORLD FAMOUS 


oS 
Inset shows Si 
latest type a } 
brush gear Sy 


providing 
1 volt varia- 
tion. 


““ SLIDUP ”” 
VARIABLE TRANSFORMERS 


% RATED CUR- 
RENT CONSIS- 
TENT AT ALL 
POINTS ALONG 
THE WINDING. 


Output: 0-260 v. 
Input: 230 v.A.C. 
50/60~ 


Shrouded fully 
variable trans- 
formers 
bench or panel 
mounting. 


Model SB5 


2.5 amp... £9.17.6 
ry _\ 5 Amp. ... £9. 0.0 

) 10 Amp. ..£18. 5.0 
20 Amp. ...d2«10.0 


Ex Works” _ 


WIRELESS WORLD 


PORTABLE VARIABLE 
A.C. POWER SUPPLY 
_ UNIT 


Designed for engineers whose 
requirements cali for a visual 
indication of volts applied. 


for 


5 amp. 


Output: 0-260 v. 14 amps. 

Input: 230 v. A.C, 50/60~. 
Unit fitted with fuse, voltmeter, 
Pilot lamp, on-off switch and lead. 
In attractive’ Hammer Bronze 
steel case. 


PRICE £7.1 5.0 fi fe ie 


139 


CONSTANT VOLTAGE 
TRANSFORMER 


AUTOMATIC MAINS STABILIZER 
provides per- 
(DUAL VOLTAGE) fectly stabilized 
constant voltage for all laboratory equipment. 
yc Completely protected from damage if 
appliance is short-circuited, output voltage 
reduces to nil. 

te NO MOVING PARTS. % NO MAIN- 

TENANCE. 4% NO ATTENTION. 

Spec.: Input: 180-260 v. A.C. & 85-125 v. A.C. 
Output: 240 v. 
A.C. and HI5 v. 
A.C.—50/60 cy- 
cles. 

Capacity: 250 VA 


Accuracy: -+-1%. 


Size: 8 x 8in. 
Weight: 21 Ib. 
Complete with 


lead and plugs, in 
attractive vented 
metal case with 
leather 
handle. 


£11.10 


, Carr.12/6. 


1.M.O. LTD. cept. ww7, POWIS MEWS, 


All items despatched from stock. 
WESTBOURNE PARK ROA 
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D, LONDON, W.II. 


Paddington 2233/4 


duction to Matrices. 
those without previous knowledge of the 
subject. 17/6 net from. all booksellers. By 
post 18/6 from Iliffe Books Ltd., Dorset House, 
Stamford St., London, S.E.1. 


SPECIAL OFFERS 


NO INTEREST ON 12 MONTHLY 
PAYMENTS 


ey 
THE NEW ARMSTRONG 227 


Monthly 
Dep. 12 pyts. 18 pyts. 


50/10 
73/2 


ARMSTRONG 
227 Mono . 
227 Stereo 


.. £2 


0 11 
-- £17 1 
£ 


Stereo 20/Vari. .. 
TL12 Plus/Vari. .. 


O-~2 
= 
QooO UROe OO 


55/3 
62/11 
55/- 


(DEPT. H4) 
Phone: SHO 5003 
98 Weymouth Terrace, London, E.2. 
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rman. . 


int R Ape Interference Suppression as Applied | “‘ Reve Designer’s Handbook.’’ Editor, F. 


to Radio and Television Reception.’’ 
By G. L. Stephens, A.M.I.E.E. 2nd Ed. An 
up-to-date guide to the various methods of sup- 
pressing electrical interference with radio and 
television reception. Many practical applica- 
tions are given, particular attention being paid 
to the problem of interference at television fre- 
quencies. Other chapters deal with the design 
and choice of suppressor components, methods . 
of locating the source of interference, and sup- 
pression of the receiver itself. 10/6 net from 
all booksellers. By post 11/2 from Iliffe Books 
Ltd., Dorset House, Stamford St., London, 
S.E.1. 


| DECADE BOXES | 


Capacity range 100pf to 111yF. 
Resistance range 0.12 to 100K. 


Voltage Dividers, 1OKQ or 100KQ 
input resistance. 


LIONMOUNT & CO. LTD. 


24 LYNTON ROAD, LONDON, N.8 
4 Tel: Fitzroy 4178 
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GOVERNMENT SURPLUS STOCK 


Evershed & Vignoles Bridge Meggers 


(some Varley test) 500 V. ....-.---. £80 0 (0) 
Evershed & Vignoles Megger circuit 
testing ohmmeter, with leather case 
and prods. se ee eect eee eet reece £5 0 0 
Admiralty Loud Hailers, 12 V. 10 watt 
with Vitavox microphone. A.P.32037. 
No speaker ..-..sseeeeeeesssees -. £1210 O 
4 way telephone control box and 4 Mk. XV 
handsets, excellent for office or factory, 
no batteries required .......++.++-- £1510 O 
Solartron Feedback voltmeter, model 
V.F.252. Guaranteed......---- 3 0 0 
Wattmeter Absorption, A.P. No. 1 00 
Transformers (Parmeko) A.P. W7143 Sec. 
OWA Ghins hs 2 sss eae oh aelateie a £1 7 6 
Transformers (Parmeko) A.P. W7144 
T CRAAAT Top nis ney pn £112 6 
Transformers (Parmeko) A.P. 32008 
Neptune Series .....---+.-.+++ sees 10 O 
Transformers (Parmeko) A.P. 32009 
Neptune Series ....4.-+ee+esee seers 5 0 
Various relays. Prices include post and packing. 


Harburro (Western) Ltd., Yelverton Garage, 
Yelverton, 8. Devon. 
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Langford-Smith, B.Sc., B.E., Senior Mem- 
ber I.R.E. (U.S.A.), A.M.I.E. (Aust.), a com- 
prehensive reference book, the work of 10 
authors and 23 collaborating engineers, contain- 
ing avast amount of data in a readily accessible 
form; the book is intended especially for those 
interested in the design and application of radio 
receivers or audio amplifiers. Television, radio 
transmission and industrial electronics have 
been excluded in order to limit the work to a 
reasonable size. 65/- net from all booksellers. 
By post 67/9 from Tliffe Books Ltd., Dorset 
House, Stamford St., London, S.E.1. 


1964 
THE RADIO 
AMATEUR’S HANDBOOK 


A.R.R.L. 


36/- Postage 2/6 


COLOUR TELEVISION EXPLAINED 
by W. A. Holm. 2I/-. Postage 1/-. 


DISC RECORDING & REPRODUC- 
TION by P. J. Guy. 42/-.. Postage 1/-. 


WORLD RADIO TV HANDBOOK, 
1964 ed. 22/-. Postage 1/-. 


TRANSISTOR CIRCUIT DESIGN by 
Texas Instr. £6/6/0. Postage Free. 


RADIO, TELEVISION & ELECTRICAL 
REPAIRS by R. C. Norris. 50/-. Postage 2/- 


BASIC ELECTRONICS by Van Valken- 
burgh. Nooger & Neville, Pts. 1-6 complete. 
80/-. Postage 2/-. 


THE AUDIO ANTHOLOGY No. 6. 
Pub. by Radio Magazine Inc. 32/-. Postage I/-. 


ELEMENTS OF ELECTRON PHYSICS 
by N. H. Crowhurst. 28/-. Postage 1/-. 


COMPLETE CATALOGUE |/-. 


THE MODERN BOOK CO. 


BRITAIN’S LARGEST STOCKIST 
of British and American Technical 


19-21 PRAED STREET 


LONDON, W.2 


Phone: PADdington 4185 
Open 6 days 9-6 p.m. 


Books 
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f 


TRANSISTOR AMPLIFIERS FOR AUDIO FREQUENCIES 


Principles of design THOMAS RODDAM 


This is a practical book on the design of audio-frequency transistor amplifiers in which mathematics have been kept 
as simple as possible. Although this is an introductory work intended primarily for those new to the subject, even 
experienced designers will find there is much that they can learn from it: This book is one of a triology by the same 


author. The three books form an essential part of the library of all designers, both practising and potential. 


45s net by post 46s 


also in the series 


TRANSISTOR INVERTERS AND CONVERTERS 


Thomas Roddam 


42s net by post 43s 256 pp 


obtainable from leading booksellers 


ILIFFE Books 


illustrated 


Ltd 


252 pp 214 illustrations 


PRINCIPLES OF FEEDBACK DESIGN 


G. Edwin and Thomas Roddam 
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45s net by post 46s 


224 pp 185 diagrams 


DORSET HOUSE STAMFORD STREET LONDON S.E. 1 


CABINETS @ CASES 
CHASSIS 


Anything in metal. “ONE OFFS’’ a pleasure. 
Send your drawings for quote 
Stove enamelled in any professional finish 


MOSS, WATSON 


40 MOUNT PLEASANT STREET, OLDHAM, 
LANCS. MAIN 9400 
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ODDIE FASTENERS 


THE FASTENER WITH ENDLESS 
APPLICATIONS - SIMPLE - POSITIVE 
SELF- LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO _ SUIT 


CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY 


Illustrated brochure and other information 
will be gladly sent on request. 


ROSS, COURTNEY & COMPANY, LTD. 
(ODDIE FASTENERS DIVISION) 


Terminal House, Elthorne Road, 
London, N.I9. TEL.: ARChway 0557 
CABLES: * HOMONYMS, HOLWAY," LONDON 
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‘J S Palfreeman. 


NTRODUCTION ‘to’ Valves.” By R. W. 

Hallows, M.A.Cantab., M.I.E.E., and H. K. 
Milward, B.Se.Lond., A.M.1.E.E. Describes 
the principles, construction, characteristics and 
uses of most types of radio valves: The 
approach is simple and, as far as possible. non- 
mathematical, but the book provides the 
student with a thorough understanding of 
valves and how they work. 
booksellers. By post 9/4 from Iliffe Books Ltd., 
Dorset House, Stamford St., London, S.E.1. 


‘ELEVISION Engineering Principles and 

Practice, Vol. III, Waveform Generation.’’ 
by S. W. Ames, B.Sc. (Hons.), A.M.I1.E.E., 
D. C. Birkinshaw, M.B.E., M.A., M.I.E.E. The 
third volume of a comprehensive work on the 
fundamentals of television theory and _ prac- 
tice, written primarily for the instruction of 
BBC engineering staff. This volume gives the 
application in television and sinusoidal, rectan- 
gular, sawtooth and parabolic waves and shows 
the mathematical relationship between them. 
The main body of the text is devoted to the 
fundamental principles of the circuits com- 
monly used to generate such signals, the treat- 
ment being largely descriptive in nature and 
therefore less mathematical than that of the 
previous volume. The work is intended to 
provide a comprehensive survey of modern 
television principles and practice. 30/- net 
from all booksellers. By post 31/- from 
Iliffe Books Ltd., Dorset House, Stamford St., 
London, S.E.1, | 


*< Uy eo Delay  Lines.’’ Cc, 

Brockelsby, B.SC., A.R.C.S., A.M.L.E E 
R. W. Gibson, B.S.C, (Eng.), 
GRAD.I.MECH.E, The authors are members of 
a team which has ben working on _ ultrasonic 
delay lines, since the early days, at the Mullard 
Research Laboratories This is the first book 
to be written specifically on the subject, which 
has important applications in radar, radio and 
television, electronic computers, pulse-forming 
networks, correlation techniques and multi- 
channel communication systems. The early 
chapters discuss basic principles and the various 
types of delay lines are then covered. The 
chapter on electronics for delay lines deals fully 
with the design of broad-band amplifiers, oscil- 
lators, etc., either with transistors or valves. 
The last two chapters are devoted to delay line 
measurements and the many applications of 
delay lines. Among the five appendices there 
is one containing nearly 60 curves which give 
the characteristics of many delay line materials. 
The final appendix discusses one of the peas 
developments, ceramic transducers. 65/- net, 
66/3 by post. 


8/6 net from all- 


NYLON : P.T.F.E. 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
No quantity too small. List on application. 
BRASS . COPPER . BRO 
ALUMINIUM . LIGHT ALLOYS 
STAINLESS STEEL 
H. ROLLET & Co. Ltd. 
Howie Street, S.W.I1.- | BATtersea 7872 


ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTER, LEEDS, GLASGOW 
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DALY 


Electrolytic 
Capacitors 


* Electronic Flash. 


* Energy Storage 
* Motor Starters — 
DALY (Condensers) LTD 


Ealing Green: Ealing - London -W5 
EAL 3127-Cables: Dalycon-London 


DALY 
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U.S. COMPONENTS AT LOW PRICES 
ALL NEW, GUARANTEED, STOCK 


Data and circuits with al items. 
(POWER) PHOTO TRANSISTOR: Complete Photo Electric system in one unit, 
Operates relay direct. 28/-. 
(SOLID STATE) MODULES: 1} cv. ins. 6v. 
P.A. Amplifier, only needs carbon mike, batt. and 
speaker. Ample volume even for 15in. speaker. 35/-. 
RECORD PLAYER AMPLIFIER: up to 2 watts from crystal pick up into 8 or 45 ohm 
speaker, very good response. 42/-, 
CODE OSCILLATOR MODULE: 2in. sq. 1.5v. 
or phones. 19/6. 
DIODES & SILICON RECTIFIERS: 1N34A 2/-; Phillips PH1021 600 PLV. 750 mA— 
ie of PIV 2 amp.—12/-; gold plated 500 mA 400 PIV—6/6; 750 PIV—12/-. 
R THIN Ceramic iy eee: Capacitors tin. to jin. sq. .001, .005, .01, .02, 
aon. er .05, .1 Mfd. 1/4 each. * 
SPECIAL: 2N441 PNP. Pc 150 “watt. Ie 15 amp. A.F. output. 
gold anodised. 24/6. 
BRAND NEW AMERICAN TRANSISTORS 
We can now supply most U.S. transistors at prices lower than similar U.K. types. 
For example: 2N1265(0C71)—8/11; 2N64(0C72)—5/-; 2N147(0C140)—9/6; 
“eae GE3, 2N1227 (alt OC26)—14/6. 
OC type numbers show similarity of us2 and ratings. 
sie 1/- for reference catalogue with operating characteristics and prices on over 200 
types. Prices include postage in U.K. All orders on cash terms only. 


J. & J. ELECTRONICS, 15 Kensington High Street, London, W.8 
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Connect to key, battery and speaker 


Ignition systems, 


DO YOU STILL USE A HAMMER AND CHISEL 
TO CUT A SQUARE IN SHEET METAL? 


Don't any more. 


We have a Hand Tool now to cut any straight sided 

shape. Square R/Angles slots for Louvres. All you 

have to do is simply mark out your shape and follow 
the lines. 


NO DISTORTION OF METAL 
ON EITHER SIDE OF CUT 
EXPORT ORDERS DESPATCHED IMMEDIATELY 


AVONLEA TOOLS, WOODEND MILL, MOSSLEY, LANCASHIRE. 
MOSSLEY 2687 
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TANDBERG — 
RECORDERS 


“SPEARETTE”’ 


PRINTED. pale SERVICING 


7th edition of a practical handbook 
| 
RADIO AND ELECTRONIC 


LABORATORY HANDBOOK 
Ra Ty NR 


M. G. SCROGGIE, B.Sc., M.I.E.E. 


Due primarily to the growing use of semi-conducting 
devices, including transistors, this new edition has been 
completely revised. It now covers techniques applicable 
to many fields beyond that of radio. Electronic instru- 
ments have increased in number, cost and complexity 
and technicians will find invaluable guidance made easily 
accessible by a concise summary of all relevant informa- 
tion which may be required. 


55s. met by post 57s. 3d. Hlustrated 


540 pp. 
obtainable from leading booksellers 
Published for ‘‘ Wireless World’” by ILIFFE Books Ltd. 


DORSET HOUSE, STAMFORD STREET, LONDON, S.E.| 
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Instrumentation at its best... 


“72” & “TAY (93 Gus.) 


— give pleasure from their 
internal speakers AND SUPER- 
LATIVE MUSIC FROM GOOD 
EXTERNAL SPEAKERS. 


Judge for Yourself At— 


WEBB’S palates 


14, Soho St., Oxford St., London W 
Tel: GER 2089/7308 


a ae el ee ae a 
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Record 
Cleaning & 
Maintenance 
Equipment 


Send for full details to: 


THE ELECTRONIC ENGINIEERIS: THIRD 
HAND WHEN ASSEMBLING OR SERVIC- 
ING PRINTED CIRCUIT PANELS. 


MUTT 

ss 

NY 

ANE 

ay 

Ng 

v 

AW] 

N 

nv 


ATM 

SIFAM ELECTRICAL INSTRUMENT CO. LTD. 

WOODLAND ROAD, TORQUAY. Tel: 3822/3 
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HARRINGAY SUPPLIES 


345 HORNSEY ROAD, N.1I9. ARC 4107 

SMALL MODEL MAKERS’ MOTORS 
24 vy. A.C./D.C. Reduction geared, new, Size 
1fin. X lin. X 2?in. long, 12/6 each. P/p. 1/6. 
Other types of small 12 or 24 v. motors in stock. 
TRANSFORMERS 
210/250: v. — in. 
2 


out. 17/6. 210) 


vy. 125 mAL~ 6:3 


240: v.m, 4v. 6.34 A. Postage 3/- in the fi on all. 
Pots 10K, 10K wire, 25K 2m, 25K Lin and Log 
05/.25 M ’3]- each, post 6d. Tygan Fret 2/- sq. ft. 
TRANSFORMERS—Step Down. 

200/250 v. in, 30 v. 100 watt out 17/8, post 2/-. 
200/250 v. m, 110 v. 100 watt out 17/6, post 2/-. 
200/250 v. m, 110 v. 3.04 amps. out £4/10/- post. 5/-. 
ARDENTE LIGHTWEIGHT EARPHONES with 
rubber moulded lead and jack plug, 40/-. 

EX ECC GRAM UNITS 78 R.P M. with amplifier 
and speaker, £6/10/- each, carr. 5/-. 


CECIL E. WATTS LTD. 


Consultant and Sound Engineer 


Darby House, Sunbury-on-Thames, Middx. 
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FULL ADJUSTMENT IN ALL PLANES 
Details of this and other aids: 


SPEAR ENGINEERING CO. LTD. 
WARLINGHAM, SURREY 


el.: Upper Warlingham 2774 
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HELIOGRAPH SIGNALLING MIRRORS complete 
with spare mirror, accessories are in fitted leather 
case, new 12/6 eacb. Carr. 4/6. 

a 200ft. TAPE SPOOLS 2/6 each, post 1/-. 

| Gin. P.M HEAVY DUTY SPEAKERS in steel 
double grilled: wall mounting cabinet, new 30/-, 


AMP SELENIUM RECTIFIERS heavy 
duty 30/- s/h. p/p. 3/6. 
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are 

exhibiting their 
full range of 
capacitors 


Stand G36 


AT THE I.E.A. EXHIBITION 


SEE THESE OUTSTANDING NEW TYPES 


* Aluminium Foil extended temperature 
range for-55°C to 125°C operation 


* ‘MIL C’ Tantalum capacitors 
Monolithic ceramics 


* Plug-in electrolytics 


New components 


® 
produced by our SPRAGUE 


American associate 


THE MARK OF RELIABILITY 


will also be on display 


THE TELEGRAPH CONDENSER CO. LTD. 
- NORTH ACTON, LONDON W.3- Telephone: ACOrn 0061 (16 lines) Telegrams: Telefarad, Wesphone, London. Telex: 261383 
(also at) CHESSINGTON, SURREY - BATHGATE, SCOTLAND 
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LONGER LIFE FOR SOLDERING IRON BITS 


WITH ERSIN MULTIGORE SAVBIT ALLOY 


THE MOST MODERN OF SOLDERS.... 


an alloy to which a precise amount of copper is 
added, preventing the copper of the soldering iron 
bit from being absorbed into the solder alloy. The 
bit life is prolonged by up to ten times ensuring 
more consistent soldered joints and eliminating 
maintenance. 


SAVBIT for Factories 

There is a 5-core SAVBIT alloy available in gauges from 
10 s.w.g. to 22 s.w.g. for any process where solder is 
required in bulk. Supplies to factories on 7 1b. and 1 lb. 
reels. 


SAVBIT for Miniature Components 
with its entirely non-corrosive, extra active, fast Ersin 


Type 362 flux. SAVBIT alloy meets all requirements for 
rapid soldering processes. 


Ersin Multicore Savbit Alloy is manufactured under sole British Licence of Patent No. 721,881 by 


MULTICORE SOLDERS LTD., MULTICORE WORKS, 
BOXMOOR 3636 


See also Multicore advertisement on inside page. 


HEMEL HEMPSTEAD, HERTS. 


CMMS26 


SAVBIT for Printed Circuits 

A new 3-core SAVBIT alloy with 362P flux has less than 
half the flux percentage of standard Ersin Multicore 
Solder. An exclusive agent PENTACOL combined with 
the flux promotes extra rapid spread. 


1% 
SAVBIT for the Handyman F 
used directly from the unique handy dispenser, 15’ of ' , 
5-core 18 s.w.g. SAVBIT for gay 2/6d. Available also in ‘ 
Size 1, 5/- cartons. ; 


Samples FREE to Production Engineers. We are delighted 
to send free samples of any Savbit Alloy or standard Ersin 
Multicore Alloys to production engineers who apply for 
them on their company’s notepaper. Please state clearly the : 

type required. ; 


Mee 
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